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Energy and the Engineer. 


How do you measure your Energy? Whether it be in Horse Power, 
Kilowatts, Coulombs, Calories or Ergs, your vital interest is to ensure 


that as much of it as possible is transferred into useful work. 










Unless you possess a Windm Water Wheel, or enjoy the convenience 


of oil, your source of enet oal. Because it is our national heritage 
we in Bell’s have come pon “the pound of coal” as a unit of 
energy, and thermal ins e of efficiency. One of our 


contributions to thé effective insulation of 


radiant surfaces front purce te point of work. 

Specialists in Applied n ways and means 
of husbanding Energy. Our VICE bDestos sheets and 
sectional insulation can easi ille@ tabour and as easily 
dismounted for repairs. If f We & sneuteity and speedily 


shaped to meet individual needs. | nsulating materials of all descriptions 
and experienced staffs of Laggers are instantly available at home and 
overseas. The accumulated knowledge and experience of the Bestobell 


Group of Companies is at your disposal. You have but to ring Bell’s. 


Bell’s Asbestos and Engineering Limited 
’ Bestobell Works Slough Bucks 


(Telephone: Slough 25151) 





The Bestobell Group includes W. N. Baines & Co. Limited, Ronald Trist & Co. Limited, 
Miller Insulation and Engineering, Limited, Venetian Vogue, Limited. 
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BRIGHTSIDE ROLLCRAFT 


Pair of 12” diameter Alloy Clear Chill 
Continuous Hot Rod Mill Finishing Rolls 
with roller-bearing mounted chocks, shore 
hardness 70/72. 





[BRIGHTSIDE| 


The Brightside range of rolls for hot and cold rolling 





is keeping pace with the exacting requirements of the 


steel and non-ferrous industries at home and abroad. 


THE BRIGHTSIDE FOUNDRY & ENGINEERING CO. LTD. 


SHEFFIELD, | P.O, BOX 118 
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FOUR, FIVE, SIX 


EIGHT SPINDLE AUTOMATICS 


rovide production engineers with 
w opportunities to increase output 
and lower costs 














SPINDLES 
‘1B, 12" or 23" 
bar capacity 







SPINDLES 
28” bar 
capacity 











SPINDLES 
12” bar 
Capacity 













producing Wickman Multi-spindle 
atics can now be applied to a wider 
of jobs than ever before. The 
an patent auto-setting mechanism is 
orated in all machines of the range 
iterations to tool feed strokes and bar 
accomplished without cam changing, 


VICK MAN of COVENTRY 
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PUBLIC>APPOINTMENTS 





UNIVERSITY OF LONDON 
KING’S COLLEGE 





LEVERHULME STUDENTSHIP IN 
CHEMICAL ENGINEERING 





Ginaty at London Sorts College invites 
lica: for the LEVERHULME STUDENT- 

SHIP in tigoEMICAL ENGINEERING, value £400 
a year, for one or two years, from Ist tember, 
1953. Applicants must have a Post-Graduate 
Certificate in -y ~~~ BY uivalent 
ualifications.—Forms and full particulars from the 
egistrar, King’s College, Strand, W.C.2, whom 
completed applications must reach by 25th June, 1953. 





KUMASI COLLEGE OF 
TECHNOLOGY 
(Principal : J. P. ANDREWS, D.Sc., F.Inst.P.) 





LECTURERS 





i are invited for the following appoint- 


SENIOR LECTURER in _ Building Subjects, to 

teach senior staff in the building industry and to 

carry out research on building materials and methods 

in in West Africa. Qualifications : L.1.O.B. or Higher 

National Certificate in Building, and experience in 
—< and in teaching building subjects. 

LECTURER, Grade I or Ll, in Practical Building 


work. Qualifications : 
Building or Final C. an 
craft other than carpentry or joinery, wil 
practical aoa in building. So: 


rience desirab 
LECTURER, —— I or II, in Mechanical Engi- 


neering. in Engineering, 
Corporate canbership “of LMech.E., and some 
— experience. Teaching experience also 


Posts are pensionable, but temporary ag el 
ments could be made. scales : 
turer, £1266-£1780 ; Lecturers (Grade Ib, '<798_ 
£1450 ; Lecturers (Grade I), £798-£1150, including 
Overseas pay and temporary c.o.l.a. of approximately 
15 J cent. of basic salaries (£880-21200, £540- 
£1000, and £540-£780, respectively). Point of entry 
and grade according to qualifications and experience. 
urnished Seeiees provided, rent approxi- 
ane 10 per cent. of basic salary. Free first-class 
Passages, once each way for each tour of service, for 
persons appointed, their wives and up to three 
children under 13. Income tax at Gold Coast rates, 
much lower than U.K. rates. Generous home leave 
on full salary. 

Write tor further information to Secretary, 
Advisory Committee on Colonial Colleges, 15, 
Victoria Street, London, S.W.1. Closing date for 
applications 22nd June, 1953. E8978 


DERBY EDUCATION COMMITTEE 








DERBY TECHNICAL COLLEGE 
Principal : T. HEAP, Ph.D., M.Sc., F.R.LC. 





ASSISTANTS GRADE A AND B 





(ii are invited for the eae posts in 
the Mechanical ineering Department 

(a) ASSISTANT (Grade B), with b special reference 
to theory of machines and heat engi 

(b) ASSISTANT a B), ibe special reference 


to Fandidates enginee: 
didates must be be graduates and have had 
industrial experience. 
ma. ASSISTANT (Grade A), with special] reference 
technology and other trade courses. 
Canthdens should be graduates or holders of City 
and Guilds Full Technological Certificates or possess 
t p q' 
industrial experience. 
Duties in all the posts to commence on Ist 


September. 
ies i the Burnham Award 
ey =—s and (>), scale for 


Salaries in accordance wi) 
(Further Bieter. 
Assistants, Grade B (men, £490-£25-£765) ; 





approved training, previous ing 
up to 12 increments will be paid for approved indus- 
trial e: 


experience. 
Application forms and details of the posts can be 
Principal, Derby Technical 
College, Normanton Road, Derby, by whom com- 
pleted applications should be received within 
weeks of the appearance of this advertisement. 


C. MIDDLETON, 
Director of ion. 
Education Offices, 
Becket Street, 
Derby, 
3rd June, 1953. E9020 





ROYAL TECHNICAL COLLEGE 
SALFORD 





Principal : 4 
P. F. R. VENABLES, Phb.D., B.Sc., F.R.LC. 





ASSISTANT, GRADE B 





Applications are invited for the post of ASSIST- 
fKpcenan:. Applica hous netd peed 

t. pplicants si uate 

and/or professional qualifications and have had good 


be d to teach 
engineering subjects up to 
te 





machine and fitting shops. 
Further i and forms of application may 
be obtained from the a ae Royal Technical 
College. Salford, 5, to whom they should be 
as soon as possible.” 
H. H. TOMSON, 
E8984 Clerk to the 





THE 
PUBLIC APPOINTMENTS 








LINDSEY COUNTY COUNCIL 
EDUCATION COMMITTEE 





SCUNTHORPE TECHNICAL COLLEGE 





FULL-TIME APPOINTMENTS 





Ap ponte are invited for the following FULL- 
TIME APPOINTMENTS to commence in Sep- 
tember, 1953 :— 

1. One Lecturer, for work up to the standard of 
Higher National Certificate in Mechanical Engineer- 
ing. Some aouiee and qualifications in ———— 
engineering id be an advantage. Candi 
should preferably possess a Degree in Engineeri or 
its equivalent and ex —. in industry is desi 

2. One Assistant, Grade B, for work up to Higher 
National Certificate standard in Electrical Engineer- 
ing. t- to teach electrical installation work will 
be Cc should preferably 
possess a Degree i in Engineering or its equivalent and 

experience in industry is desirable. 

3. One Assistant, Grade B, for work up to the 
standard of City and Guilds Final in Machine —— 
Engineering. The post wil! — general respo 
bility for" the mechanical engineering workshop. 
Candidates should hold the I Full Technol 
Certificate of the City and Guilds of London Institute 
in Machine Shop Engineering, Associate, Membership 
of the I of Pr ‘Ss or an 
pm a qualification. Experience | in industry 


win Assistant, Grade A, for motor engineering 
and some general subjects, such 3 as ss calcula- 
tions, drawing or science. dates should hold at 
least a Full Technological Sous of the City and 
Guilds of London Institute and should have experi- 
ence in industry, together with some teaching 


experience. 
5. One Assistant, Grade A, for general subjects, 
such as mathematics, science and drawing in craft 
and National Certificate courses in the Departments 
of Engineering and ~~ ¢ 
Further particulars an forms of ceemeten 
obtainable on receipt of a stamped, 
lope from the Principal, Technical College, 
Street, Scunthorpe, Lincs. Applications should be 
returned as early as possible to the above address. 


F. J. BIRKBECK, 
Director of Education. 








E8855 





NORTHUMBERLAND COUNTY 
EDUCATION COMMITTEE 





ASHINGTON COUNTY MINING SCHOOL 





ASSISTANT LECTURER IN MECHANICAL 
ENGINEERING 





Applications are invited for the post __ ASSIST- 

ANT LECTURER in Mechanical! Enginee: 

The successful applicant will be required to to teach 
in National Certificate and Craft Courses in Engineer- 
ing—mainly to part-time day students. 

Applicants should be either Graduates in Engineer- 
ing or hold equivalent qualifications such as a Higher 
National Certificate plus membership of a profes- 
sional institution, and have had suitable industrial 
experience. 

Teaching experience or training as a teacher would 
be an advantage. 

Salary, Burnham Technical Scale, Grade A. 

Form of application may be ined by forward- 
ing a stamped, addressed envelope to the Director = 
Education, County Hall, Newcastle upon Tyne, | 
whom completed applications must be returned Pe 
later than two weeks after the date of appearance 
of this advertisement. Registered disabled persons 
will be considered. E8996 








PRESTON HARRIS INSTITUTE 
TECHNICAL COLLEGE 





FULL-TIME ASSISTANT 





Applications are invited for the above post. The 
duties will consist chiefly of teaching in science and 
mathematics in the Secondary Technical School, and 
may include some duties in the Engineering Depart- 


ments of the College. 

Salary will be in accordance with the Main 
Burnham Scale for Secondary \ 

Forms of application may be obtained from the 
undersigned, and should be completed and returned 
as early as possible to the Technical College, Corpora- 
tion Street. 

T. M. NAYLOR 

E8995 Principal. 





GOVERNMENT OF KUWAIT 





ELECTRICAL MAINTENANCE ENGINEER 





ELECTRICAL MAINTENANCE ENGINEER 
the Government of Kuwait, 


should have some 
electrical engineering taining. and 
subsequent experience with switchgear 
various protective relays, transformers, cabling oa 
i machinery. Steam and power plant and 


one year.—Applications, stating age and pe Ray full 

details of qualifications and experience, id, in 

. first i Seren, “teed, ion ‘Secreary, 
wbank and Partners, Limi rosvenor 

Place, London, S.W.1. * E9012 
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PUBLIC APPOINTMENTS 


HER MAJESTY’S COLONIAL 
SERVICE 


ORAINAGE AND IRRIGATION 


ENGINEER 








tions are invited for the following post :— 
ENGINEER, Drainage and igen. Lend 
Sasipan, 


Development a 
for two years in the 
on ‘instance. Rea including expatriation pay, in 
the incremental r: £1563- 
Gratuity of £70 for each completed three 
period of satisfactory service on full pay, payable on 
satisfactory completion of contract. Cost-of-living 
and married man’s allowances ye in addition. 
Candidates, who should be over , must 
hold a — University Degree or yh Da loma in 


Civil ng carrying 

I and I "of t the A.M.IL.C.E, onentinntions or be 
A.M.LC.E. They must have had considerable expe- 
rience of civil engineering construction, particularly 
with the use of earth-moving mechanical plant, or on 
the 5 uae of and construction of reinforced concrete 
wo! 

Duties will include preparation of design and 
working drawings for permanent works for drainage 
and water control for swamp areas. tion of 
specifications, bills of quantities and contracts for the 
execution of reclamation oad 








irrigation 


schemes. 

Full page on Lay ny. 

Apply in the Director of Recruitment, 
Coloniat Office, Ga Great Smith ag ~~ S.W.1, 
me we Bey. ot age, qualificatio: 


reference number “CDE rtasiaapoa 





AIR MINISTRY 





WORKS DEPARTMENT 





CIVIL ENGINEERS 





CIVIL ENGINEERS for 
duty = — ew ~ 4 Department for _—— 
trative work on the constructio: 
of civil engineering and building pro- 
jects +--+ barracks, workshops, runways, roads, 
water supply, sew: drainage works, &.) on 
R.A.F, and civil aviation stations. Appointments 
include liability for service overseas and will be in 


“~ tony (a) main grade with starting sa £970, 
by eight annual ts to £1 p.a. ; 
point, 


(b) a assistant Jy with starting salary at 
viz., age 25, £628 p.a., rising to £875 at age 34, there- 
after rising annually to £9 Salaries somewhat 
lower in ae. Appoit 
but have long-term possibilities. A 
of up to £1 a year, according to 
able in addition to salary duri 
Candidates must be natural-born British cabients and and 
in the case of Civil Engi main grade) must be 
Corporate Members of the Institution of Civil Engi- 
neers or Institution of Municipal Engineers. A 
Degree in Civil ey would be an advantage. 
In the case of Assistant Civil Engineers an — 
should hold one of the wee 
B.Sc. (Eng.) or equivalent, A.M.1. 
Mun.E., or Sections A and B of the Institution of 
Civil Engineers or the oe of the Institution of 
Municipal Engineers. In addition, they should have 
at least two years’ civil engineering experience on the 
staff of a Government Department, local authority, 
or a firm of consulting engineers or contractors of 
good ot a. Appointments to locations at - 
nearest to those specified by applicants 
far ible.—Application forms, avin 
reference E213/53/A in the case of Civil Engineers 
(main grade) and E50/53/A in the case of Assistant 
Civil Engineers, may be obtained from the M.L.N.S., 
Technical and Scientific eX? (X), ‘Aimack 
House, 26, King Street, London, S.W. E8808 


p.a. 

intments are temporary, 
ial allowance 
location, is aor 

overseas 





MINISTRY OF WORKS 





MECHANICAL ENGINEERING 
DRAUGHTSMEN 





MECHANICAL ENGINEERING DRAUGHTS- 
Ministry of Works in London 
_ nn, St Sek on Seay 
nt, steam generation, pumping, including pipe- 
fi an. Applicants should 
reached the technical standard of O.N.C. or its 
—, and have = apprenticeship or suitable 
| experience of at least three years, including 


aa oe larg pee le, 1 
ding and experience. onaaduenie 
accor to 
+ + ar npr competitions 


-_ periodically for pensionable 
- nationality and and full details of 


WiSCE Minas Ktintstry’ of of Works, Abell House 


S.W.1. 





MINISTRY OF SUPPLY 





June 12, \y 
PUBLIC APPOINTMEN?; 
Ls 
CITY COUNCIL OF 
BLOEMFONTEIN Our AF 







VACANCIES FOR AS ASSISTANT Cr 
ENGINEERS 


us eee - inane from pet Why 

in ion of a (Civil En; 

or other University ere in cue rin) 

: or institution of Rian aeution 
ution of Mu 

the Slowing terms : nicipal Engi 

Salary scale, £480 by £2010 £620 
£40 to £1040 per annum, plus "teapaent 
living co, ot Oegrent £256 per 

ms, plus r annui 
and £176 16s. per anno for yma for ea 
successful applicants will be appoint “pen 
of this scale according to experience and y 
} and it is — accepted that Me 
ree years’ post-graduate experien 
the £620 notch and those with six ce com 
at the £800 notch. 

Thirty-two days’ vacation leave is  Branted 
and after each period of six years’ continy, 
satisfactory service additional bonus leave i 
given. Six weeks on full pay within a cycle of 
months and six weeks on half pay within g 
twelve months is paid for sick leave. 

successful applicants will be _tequi 
contribute to the Orange Free State joint iy 
pension fund and sick fund, and 
of the South African Association of Mi 
E Bl in Branch) and its pg 


fund, 
k successful Seeate, wil have to pay 
pe Town and 
Cape ape Town to Bloemfontein, =_— 
Applications, accompanied by copies of 
monials, should reach the undersigne on or 
the 30th June, 1953, There is no special fg 
application. 





DAVIS AND SOPER, LTD, 
Agents to the City Cy 
of Bloemfontein 


C.3, 


52 and 54, St. Mary Axe, 
London, E.C. 
Sth June, 1953. Fg 








WEST KENT MAIN SEWERAG 
BOARD 








ENGINEERING ASSISTANTS 


Vacancies exist for :— 

(a) SENIOR ENGINEERING ASSIS 
Grade VIII (£760-£25 x 3-£835 + London “ 
ing”). Applicants must be prey Civil 
neers with extensive experience of the desig 
struction and management of large-scale 
purification works and sewerage systems. 

(b) JUNIOR ENGINEERING ASSIS 
Grade I (£465-£15 x 3-£510+ London “ weigh 


Applicants must have completed articles or 


training ; have at least one year’s experic 
general engineering drawing-office practice ; 
pursuing a course of part-time si 
civil engineering. 

Applications for these appointments, on 
obtainable from me, should be submitted by M 
6th July, 1953. 


A. J. W. JEFFERY, 


Tey 
“ Barnfield,” 20, Blyth Road, 
Bromley, Kent. 




















TRENT RIVER BOARD 





APPOINTMENT OF ENGINEER! 
ASSISTANT 





are invited for the appoin 
ENC NEERING. ASSISTANT at the Board's 


Office = Notti 
mmencing salary will be within A.P.T. 
Vili (£760-£835 per annum) of the National 
of Conditions of Service for Local Authorities, 
successful candidate will be responsible for the 
of Gh suniet Sead Somenes rks un 
will 


neers with suitable previous experience. _ 
Housing accommodation will be av: 


uired). 
The appointment will be subject to th 
Government Su: uation Act, 1937. 
Applications, with full particulars, including 
of testimonials or names of at least two ref 


JOHN HIRST, 
Clerk of the 








THE BRITISH SHIPBUILDI 
RESEARCH ASSOCIATION 














ABSTRACTOR (MALE OR FEMA 




















DIVISION OF ATOMIC ENERGY 
(PRODUCTION) 





TRAINING OFFICER 





TRAINING OFFICER required for atomic 
energy factory at Lat Sacesines, Chester, to be respon: 
sible to the ing M: for the instruction ion of 
= in plant operation. ‘supervision. 


engineering apprenticeship and 
AM. LMechE. or equivalent. Consi: ble factory 
SS ered ae agg? + modern 
apprenticeship _— _fange 
£597 (a (age 25) ~ 2. a 7 sup uation. — 
“ lications ge ~~ Ee of Sw eo, Beles, Ww Division hd 

tomic 

quoting 464. 









The British Shipbuilding Research A 
invites applications for an ABSTRACTOR ( 
Female). The duties will consist mainly of 
ing an summarising technical and scientific 
in shipbuildi: marine engineering, naval 
tecture, general” physics and engincering, 
dealing with 7 tye y relating to pl 
material in these fiel A Degree in Engine 
Physics is desirable. t but persons without 
suitabl. —_—-s otherwise will also be con 
A 




















knowledge of one or more of the {0 
is desirable :—Spanish, Italian, 


Appointment will be made within the 1 
p.a., com: depené 
and qualifications, Superannuatiot 
Secretary, B.S 


.S.S.U.—Apply to the ; 
Chesterfield Gardens, 4 Curzon Street, London, 
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Plastics Exhibition and Convention 


THERE is now being held at the National Hall, 
Olympia, London, the second British Plastics 
Exhibition and Convention, which will continue 
until June 18th. About 55,000 square feet of space 
is occupied by the stands of ninety-four firms 
engaged in the plastics industry either in the 
manufacture of the materials, the machine tools, 
or the finished products. Considerable changes 
since the first exhibition two years ago can be 
noted in the use of materials and of manufactur- 
ing techniques, and a rapid extension of the 
application of plastic products both in industry 
and in the home is most apparent. Amongst 
some unusual exhibits are the giant class of 
mouldings, which include a glider wing, 30ft 
jong, and a radar scanner, 14ft in diameter, these 
being moulded from resin-impregnated asbestos 
sheeting. In a fibre-glass-reinforced plastic are 
two complete motor-car bodies and a static 
water tank of 3600 gallons capacity. Although 
it is emphasised that the plastic car body, in 
spite of its many advantages when compared 
with a metal chassis, is not likely to compete 
economically with mass-produced metal bodies 
for many years, it is expected that they will find 
a ready application in specialised and racing car 
production. Some considerable advances are 
claimed to have been made in the manufacture of 
fabrics and clothing of polyvinyl chlorine, pre- 
pared in accordance with a new British Standard 
specification Amongst these exhibits are 
foul weather clothing used by the Royal Navy 
and other services. The use of a photogravure 
printing technique on p.v.c. sheet is also 
illustrated with which it is claimed patterns of 
up to 100 colour tones can be obtained. Another 
interesting technique displayed is an etching 
process for the production of “‘ printed ”’ elec- 
trical circuits using laminates consisting of copper 
foil on a silicon glass base. It is said to have 
particular advantages in the control mechanisms 
of guided missiles due to the degree of miniaturisa- 
tion which can be obtained. Amongst the 
machinery exhibits the most notable are the 
injection moulding machines incorporating a 
pre-plasticising plant, which are introduced for 
the first time in this country. By this means the 
flow resistance of the raw material is made more 
nearly to conform with fluid flow laws and the 
capacity of a machine can be almost trebled by 
its application. Another development which 
can be noted is the general use of automatic 
cycling on moulding machines of up to 40z 
capacity. During the. Convention twenty-two 
papers are to be presented in daily sessions, 
which are intended to cover the whole field of 
plastics applications. 


King’s College, Newcastle upon Tyne 
AN appeal for £250,000 to meet the immediate 
needs of King’s College, Newcastle upon Tyne, 
is being made by the University of Durham. 
King’s College is equal in size to other univer- 
sities in this country, but it is overcrowded and 
under-endowed. In 1939 there were about 


- 1300 students and now, it is stated, the number 


has grown to 3100. The money for which the 
appeal is made is required to remedy immediately 
some of the chief deficiencies at King’s College. 
About £100,000 is required as working capital 
to restore a liquid position depleted by accumu- 
lated deficits and expenditure on buildings 
and equipment, and also to provide scientific 
and other equipment, the lack of which is 
seriously restricting both the teaching and 
research work of the university. The remainder 
of the money is to provide post-graduate 
research studentships, and to endow new 
chairs of chemical and electrical engineering. 
An appeal committee which has been formed is 
headed by Dr. G. M. Trevelyan, Chancellor 
of Durham University, and Viscount Ridley, 
chairman of the council of King’s College. 
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The committee, in circulating the appeal, has 
explained that it is not possible for the Treasury 
—whose assistance takes the form of grants in 
aid—to provide all the money that a university 
needs, and comments also that it is not desirable 
that a university should become a state-provided 
institution. The building programme during 
the five years 1952-1957 includes the erection 
of a civil-engineering building, an arts block, 
library extension, completion of the new chemical 
building and an extension of the medical school, 
and there is, in addition, a long-term develop- 
ment plan with which King’s College is anxious 
to proceed. Copies of the appeal are available 
from King’s College, Newcastle upon Tyne, 
at which address donations will be gratefully 
received. 





Death of Mr. Philip Runciman 


Mr. PuILip RUNCIMAN, for many years one of 
the prominent figures in this country’s shipping 
industry, died on Friday last, June Sth, at the 
age of seventy-eight. Before he joined the 
family business as a junior chartering clerk, 
Mr. Runciman received his initial training for 
the industry as an office boy with Alan Wren 
and Co., and later as a junior clerk with Wood, 
Cattle and Co. He eventually became managing 
director of Runciman (London), Ltd., and served 
as a director with a number of other companies, 
including the Moor Line, Ltd., the Runciman 
Shipping Company, Barberrys Steamship Com- 
pany, Ltd., &c. When the Anchor Line was 
reconstituted in 1935, Mr. Runciman became the 
chairman. He joined the Baltic Exchange in 
1899 and for many years was engaged closely 
in the freight exchange markets. He became 
president of the Chamber of Shipping of the 
United Kingdom, and ‘for some fourteen years 
served as chairman of the documentary com- 
mittee of that body, his services also being in 
constant demand on various other committees. 
Few men played a greater part in maintaining 
the British mercantile marine and in building 
up the overseas commerce of this country, and 
Philip Runciman’s name will long be remem- 
bered by the industry for the work he did. 


Research in Hydraulics 


Tue D.S.I.R. report on hydraulics research in 
1952 has now been published. It points out that 
although the new research station at Wallingford 
is still under construction, a gradual expansion of 
the work in progress there occurred during the 
year and several new investigations were started. 
For example, a study was made of the changes 
reported to be taking place in Morecambe Bay. 
Heysham harbour in the bay was apparently 
silting up, and the navigable channel becoming 
more and more shallow and narrow. The railway 
authorities were afraid that the channel would 
eventually become useless except at high water. 
A detailed analysis of Ordnance Surveys made 
between 1845 and 1941 showed that the changes 
occurring there are part of a long cycle. There 
is.no evidence that Morecambe Bay is silting 
progressively. Work on the Thames model 
(which was described in THE ENGINEER of 
February 1, 1952) included experiments on the 
problem of silting in the Surrey Commercial 
Docks. Large quantities of silt are carried in 
with the water used for impounding and settle in 
Lavender Dock. The model was used to find out 
if a weir across the Lavender lock entrance would 
stop or reduce the silting. The experiments 
showed that the proposed weir would have little 
or no effect. Work on the first major problem of 
the river to be considered is in progress on the 
Thames model, namely, the silting that occurs in 
the tidal basin at Tilbury. To maintain a depth 
of 24ft there an average of 400,000 cubic yards of 
material must be dredged every year from the 
basin. Part of the model round the Tilbury area 
was reconstructed so that this problem could be 









studied in greater detail. On behalf of Lyttelton 
Harbour Board, New Zealand, designs for 
extending the present harbour were being studied. 
Port Lyttelton is peculiar because of its geological 
formation. The bed of the inlet consists of 
very fine material derived from loess and is 
practically flat from cliff to cliff. This makes 
it possible for waves to travel up into the 
harbour from the sea almost without losing 
height. The extensions to the existing inner 
harbour must be designed so that they can be 
added piecemeal and at each stage give pro- 
tection from the swell caused by the waves. Two 
models of the harbour have been built, one in 
which both tides and waves can be generated and 
another to study wave action in particular. The 
rates of silting in the present harbour and in the 
new one will also be investigated. Coast erosion 
is one of the most important subjects with which 
the station has to deal. A survey was begun 
early in the year in the areas of Hurst, Christ- 
church, Bournemouth and Poole. For the first 
season the main aim was to develop satisfactory 
working techniques and to find out the accuracy 
and speed with which the work could be done. 
The beach was marked in sections and a boat 
fitted with an outboard echo sounder was used 
to make profiles of the beach from the cliff or 
sea wall to 2000ft from the shore. A new device 
for recording the drift of water at the sea bed is 
expected to be valuable for this work. It was 
used only once, at Southbourne, where it was 
placed seaward of the breakers and watched from 
the cliffs. The drift at the bed was shoreward. 
It is impossible to say. at the moment in what 
conditions this drift would be reversed. The 
staff of the Hydraulics Research Station now 
totals sixty. There is still a small section working 
in Teddington at the National Physical Labora- 
tory, which will be transferred to Wallingford 
as soon as possible. 


Gatwick Airport 

AT a recent meeting of the London and South- 
Eastern Regional Board for Industry, the develop- 
ment of Gatwick Airport was discussed. In 
particular, attention was directed to the pos- 
sible inconvenience to industry which might 
be caused by the noise of aircraft and by 
congestion on the railway, and to a proposal 
that the Ministry of Civil Aviation should hold 
an inquiry to enable objections to the plans for 
the extension of the airport to be heard. It was 
stated that the chairman of the Regional Board 
had already written to the Ministry of Civil 
Aviation about these matters. In its reply, the 
Ministry had expressed the opinion that aircraft 
noise would not present a serious problem, and 
had explained that particular attention had been 
paid to the question of noise in planning the 
proposed development of Gatwick. The 
Ministry’s reply said also that runways would be 
so placed and the approach and departure of 
air traffic so arranged as to cause very little 
inconvenience to the main centres of population 
and industry. Approaching and departing air- 
craft would not, as at present, pass over Crawley 
New Town, and there would be very little night 
flying. Moreover, the reply continued, noise 
from maintenance work carried out at the airport 
would be relatively small, especially as nothing 
approaching the scale of maintenance at London 
Airport was contemplated. Experiments were 
now being made with acoustic screens at London 
Airport and, if those screens proved successful, 
they would be used at Gatwick. Effective 
silencing of engines being tried out on test beds 
would be enforced. Another matter mentioned 
in the Ministry’s reply was that it was discussing 
with the Railway Executive the possibility of 
congestion on the railway. Finally, the Ministry 
stated that it was considering the proposals 
which it had received about the desirability of a 
public inquiry. 
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Progress of the Tennessee Valley 
Authority 


( By Our American Correspondent ) 
No. II—{ Concluded from page 796, June 5th ) 


Although one of the primary aims with which the T.V.A. was established was to 
construct and operate multiple-purpose dams and reservoirs for promoting 
navigation, controlling floods and the generation of hydro-electric energy, the 
Authority is at present expanding its steam-electric generating capacity at such a 
rate that by 1956 more than half of its planned 9600MW total capacity will be 
generated by steam power stations. This expansion is largely due to the great 
demand for electrical power by works of the U.S. Atomic Energy Commission and 


other Federal agencies situated in the Tennessee Valley area. 


The current con- 


struction schemes and flood control, navigation and power generation activities of 


the T.V.A. are here reviewed. 


T the present time the Authority has 

only two new flood control and hydro- 
electric schemes under construction : Boone 
dam and Fort Patrick Henry dam, which are 
both situated on the south fork of the 
Holston River in Eastern Tennessee. The 
only dams which have been completed since 
the end of the last war are the Watauga dam 
on the Watauga River, and the South Holston 
dam on the south fork of the Holston River. 
All of these four schemes are comparatively 
small, both in size and in hydro-electric 
generating capacity, compared with the major 
schemes which were designed and built by 


TABLE 


works of quite similar design. A view of the 
completed South Holston dam, looking up- 
stream, is reproduced in Fig. 5 and shows 
the power station, surge tank, switchyard, 
and the sluiceway tunnel outlet works. 
Details of the design of the dam and its 
auxiliary works are given in the accompany- 
ing drawing Fig. 6. As may be observed, 
there is a spillway with a combined diversion, 
spillway and sluiceway tunnel, and a short 
power tunnel 15ft in diameter, a power station 
containing one 35MW remotely controlled 
generator. There is an auxiliary spillway 
and also an earth-fill “‘ saddle” dam, at two 
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attached to placing a pressure conduit in the 
earth core of the dam. It was also not satis. 
factory for operation because it was designed 
without a surge tank. This design was 
finally discarded and a layout somewhat 
similar to that originally made was adopted, 
As indicated in section C-C of the drawing, 
the entrance intake is a chamber enclosing a 
motor-operated butterfly valve. This design 
is warranted in part by the fact that the lake 
level can be drawn down in emergency 
through the sluiceway and spillway tunnel, 
The power tunnel itself for some distance from 
the entrance is lined with plain concrete and 
is 15ft in diameter. In the portion of the 
tunnel which underlies the core of the main 
dam there is a plate steel liner yin thick, 
which is provided to make this portion of the 
tunnel as watertight as possible. This liner 
has welded connections and a low friction 
value. As the downstream end of the tunnel 
is approached and the rock cover over it 
diminishes, the thickness of liner is gradually 
increased and finally the liner is designed to 
carry full hydraulic pressure even though the 
exterior of the pipes is protected with con- 
crete. In this high pressure region the 
diameter is reduced to 14ft. The connection to 
the surge tank is 14ft in diameter to elevation 
1585, which is about 90ft from the centre 
line of the tunnel at this point. The tank 
itself is a steel shell, 36ft in diameter and about 
200ft high. It has no internal riser although 
the orifice between the shaft and the tank 
is shaped to give as favourable a coefficient 
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| | j Volume Power Lock | 
Date | . Overall | Maximum {| Volume earth | Useful 
Project of River Max. crest spillway | of and/or Installed | | Max. | controlled Head, 
first | height length | capacity | concrete rock fill or under Ultimate Size , lift | — storage feet 
use | (feet) (feet) (cusecs) | (cu. yd) (cu. yd) | construction, one (feet) (feet) | (acre-feet) 
| | MW | w' | 
Kentucky ... ... ...| 1944 | Tennessee . 206 | 8422 | 1,051,000 | 1,356,100 | 5,582,000 | 160 | 160 | 110x600 | 73 | 4,010,800 47 
Pickwick Landing a 938 | Tennessee . 113 7,715 | 650,000 | 630,300 3,081,000 216 216 110 x 600 63 418,400 50 
Lock and Dam No.1... 1926 | Tennessee . 20 220 =| ° | nd ° — — | 60 x 298 8 _ | ° 
|. eer | wae Tennessee . 137 4,862 805,000 | 1,259,400 _— | 436 436 60x300 | — | — | - 
| | | 60x292 | 90 | 52,500 | 9 
Wheeler... .. 1936 | Tennessee .. 72 6,342 | 550,000 | 747,300 | 259-2 | 259-2 60 x 360 | 52 347 500 48 
Guntersville 1939 Tennessee . 94 3,979 | 470,000 289,700 813,900 97- 97-2 | 60 x 360 45 162,900 37 
Hales Bar 1913 Tennessee . 112 2,315 Y ° = 99-7 99-7 | 60265 cal 18,900 35 
Chickamauga... ... 1940 Tennessee 129 5,800 470,000 491,800 2,635,800 108 ; 108 60x360 | 55 329,400 45 
ETE, skn.. one. pee 1942 Tennessee . 112 2,960 | 585,000 480,200 1,173,000 150 } 150 60x 360 | 70 377,600 56 
Fort Loudoun 1943 | Tennessee cee 4,190 | 395,000 575,000 | 3,594,000 128 | 128 | 60x360 | 80 | 109,300 | 70 
Apalachia ... ... 1943 Hiwassee Mai 150 1,308 135,000 448,500 | — 75 75 | — _— 35,730 | 380 
Hiwassee 1940 Hiwassee son 307 1,287 109,000 | 793,000 14,200 57-6 115-2 - _— | 364,700 | 254 
I 6 est 1942 | Hiwassee ... ... vo) 144 2;850 13,820 | 21,900 | 2,347,400 — 10 - 229,300 | °* 
Ocoee No. b.. . 2. BPE BERS ica ies. nase ens | 135 | "840 | 45,000 | __160,000 — 18 | 18 , — | “33100 | 113 
Ocoee No.2... 2... 1913 | Ocoee ... eee eee ae 19-9 | 19-9 — 252 
Ocoee No. 3... 1943 Ocoee ... 110 612 95,000 111,000 82,000 27 27 _ - 7,430 313 
Blue Ridge ... 1931 Toccoa | 167 1,000 55,000 | bd 1,500,000 20 | 20 -- 186,300 147 
Nottely ... 1942 Nottely 184 2,300 14,130 17,700 1,552,300 — 14 400 ° 
orris ... 1936 Clinch | 265 1,860 96,800 1,002,300 181,700 100-8 100-8 
| 
Calderwood ... Little Tennessee... .. | . 
Cheoah son 1919 Little Tennessee... ... 230 770 200,000 | ° 106 106 7,260 187 
Fontana 1945 | Little Tennessee... 480 2,365 | 134,160 | 2,813,000 760,000 202-5 202°5 - 1,157,300 429 
iu) seg Jon 1928 | (aes 200 1,150 | 2,000 | s 45 45 _ 133,290 665 
iS St 942 1,042 7 ° 3: 975 
Thorpe ... 1941 Tuckasegee... ... ... 150 900 56,000 | ° 458,000 . : 67,100 
Douglas a ieee 1943 French Broad .. 202.—| 1,705 354,000 548,200 622,800 112 112 - _ | 1,419,700 
re 1913 Nolichucky... ... | ad s s | s = 10-6 | 10-6 - oo | 8,050 68 
eS SC Big Pigeon... ... ...; 200 | 870 60,000 124,200 7 108 108 _ _ 0,5: 861 
Cherokee ... ... ---| 1942 LS 175 6,760 297,000 686,300 3,156,925 120 120 _ - 1,473,100 | 149 
Fort Patrick Henry 
(under construction) | — South Fork, Holston...| 95 670 145,000 66,000 — 36 36 - 4,600 75 
Boone ’ | | | | 
(under construction) — South Fork, Holston...| 140 1,330 138,000 191,000 530,000 75 | 15 163,500 123 
South Holston ... ..., 1951 | South Fork, Holston...) 285 1,600 85,920 | 88,350 | 5,943,000 35 35 625,200 239 
ET as. ove ‘ Re 1912 Watauga 4 77 | 380 34,000 | s i 10-7 10-7 _ - 327 62 
Watauga... ... 1949 | Watauga ... 318 900 32,440 67,400 3,534,500 50 50 — _ 627,200 309 
Great Falls... ... 1916 Caney Fork 92 800 150,000 a s 31-9 31-9 _ — 49,400 150 
* No definite figure available. 
the Authority between 1933 and 1945. other points of the reservoir. The power as possible for emptying and an unfavourable 


Table Ill lists the principal data for the 
thirty-five water control schemes which are 
now in operation or under construction in 
the Tennessee River basin. Thirty of these 
projects are owned and operated by the 
T.V.A., while five are the property of the 
Aluminum Company of America, but are 
operated by the Authority. 

Both the Watauga and the South Holston 
dams are rock and rolled earth fill structures 
and have power plants, spillways and outlet 





tunnel passes through the right abutment of 
the main dam and is provided with an intake 
structure and a surge tank, which is close to 
the power station. Much study was given 
to the best power conduit design for this 
project. The tunnel scheme was that first 
developed. Then a plan was developed for 
a pressure conduit through the dam sup- 
ported completely on rock at the hillside. 
This design was considered not very con- 
servative because of the possible risks 


coefficient for filling the tank. The alignment 
of the power tunnel is in three tangents with 
connecting curves. This layout was adopted 
to obtain a minimum cover of approximately 
one-half the total head over that part of the 
tunnel in which’ the steel liner functions as a 
membrane only. Upstream from this section 
where the tunnel underlies rock fill, it is 
believed that internal and external pressures 
will substantially balance regardless of the 
depth of fill. At the downstream portion of 
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Fig. 5—South Holston Dam 


the tunnel a diminishing dependence on 
the rock cover is relied upon and finally the 
lining is designed to withstand the full hydro- 
static pressure. The tunnel connects at the 
power station, through a short steel-lined 
section, to the scroll case of the Francis 
turbine. 

The spillway has a circular crest of 128ft 
diameter tapering to a 34ft diameter in the 
vertical shaft and in the horizontal tunnel. 
Six deflectors built around the crest help to 
produce a uniform flow and eliminate surges 
and pulsations. The horizontal leg of the 
tunnel served as a diversion tunnel during 
construction and was plugged after the 
completion of construction, two 96in 
Howell-Bunger valves being installed in the 
plug to control discharge. Upstream from 
each valve a slide gate was installed for 
emergency service. Access to the tunnel and 
operating mechanism of the valves and gates 
is obtained through a control tower. To 
improve flow conditions in the tunnel an 
energy-dissipating “‘ hump” was built just 
downstream from the valves, and a combined 





weir and guide structure was constructed at 
the intersection of the diversion and spillway 
tunnels. As mentioned above, additional 
discharge capacity is provided by an over- 
flow weir built on the reservoir rim, which 
empties into the river nearly 3 miles below 
the main dam. The South Holston reservoir 
will, at all times, have a minimum capacity 
for flood storage of 110,000 acre-feet. 
Although there is evidence of a maximum 
flood at the dam site of only 45,000 cusecs, 
the reservoir has been designed to handle 
safely a flood of 133,000 cusecs. 

Both the Watauga and South Holston 
dams are among the highest earth and rock 
fill structures in the United States, having a 
maximum height from the foundation of 
318ft and 285ft respectively. The power 
station at the Watauga dam comprises two 
vertical shaft Francis turbines having a 
normal speed of 200 r.p.m. and having a 
rated capacity of 34,500 h.p. each at a net 
operating head of 216ft. Each of the two a.c. 
generators has a rating of 27,800kVA, 
0-9 p.f. at 13-8kV, three-phase, 60 c/s. The 
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installation at the South Holston dam power 
station comprises one vertical shaft Francis 
turbine (Fig. 7) having a normal speed of 
144 r.p.m. and having a rated capacity of 
48,500 h.p. at a net operating head of 180ft. 
The a.c. generator has a rating of 38,888kVA, 
0-9 p.f. at 13-8kV, three-phase, 60 c/s. 

Construction of both the Watauga and 
South Holston dams was started in February, 
1942, but was deferred by order of the 
American War Production Board in Decem- 
ber, 1942, and April, 1943, respectively. 
Construction was resumed shortly after the 
end of the last war, and the two schemes 
commenced power generation in August, 
1949, and February, 1951, respectively. It is 
of particular interest to note that the 35MW 
generator at the South Holston dam is 
operated by remote control from the power 
station at the Watauga dam, which is situated 
some 15 miles across the mountains to the 
south. Both these dams are helping greatly 
to reduce the risk of serious flood damage at 
the industrial town of Kingsport, Tennessee, 
besides contributing to the control of 
major basin-wide floods in the winter and 
spring. 

Construction of the Boone dam was started 
in August, 1950, and the first of its three 
25MW_ generators recently commenced 
operation. The dam is shown in the course 
of construction in Fig. 8. It consists of a 
concrete gravity structure incorporating the 
power station and spillway with an earth 
embankment on the right bank side, as Fig. 8 
shows. The maximum height is 140ft. and 
the overall crest length about 1500ft, of which 
the earth embankment comprises 750ft. The 
reservoir will have an ultimate storage 
capacity of 211,000 acre-feet. The spillway 
section is 214ft long and comprises five 
openings, each controlled by a 35ft by 35ft 
radial gate. 

Fort Patrick Henry dem—the twentieth 
dam to be constructed by the T.V.A.—is 
situated 10 miles downstream from the Boone 
dam. Its construction started in June, 1951, 
and the closure of the dam is expected to 
take place in the autumn of this year. The 
design of this concrete gravity structure 
closely resembles that of the Boone dam ; 
there is a power station situated adjacent to 
the spillway section, which is 214ft long and 
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Fig. 6—South Holston Dam 
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comprises five openings, each controlled by 
a 35ft by 35ft radial gate. The dam will have 
a maximum height of 95ft and an overall 
crest length of 670ft, and its reservoir will 
have an ultimate storage capacity of 29,850 
acre-feet. The first of its two 18MW 
generators is scheduled to go on the line at 
the end of 1953. 

In the design of such new schemes as the 
Boone and Fort Patrick Henry dams con- 
siderable use is made of the fine facilities 
available at the T.V.A. Hydraulic Labora- 
tory, which is situated at Norris, Tennessee. 
Thus the design of the Boone dam was 
developed on a | : 50 scale model which was 
constructed and tested in 1951. The features 
tested included the spillway, apron, sluice 
outlet, training wall lengths and heights, 
approach conditions, and wave heights. 
Erosion tests of the river channel below the 
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Fig. 7—South Holston Dam—35MW Turbo-Generator 


dam were made by means of aluminous 
cement concrete simulating the erodibility of 
the rock in the river bed. Similarly, the 
design of the major features of the Fort 
Patrick Henry dam was developed at the 
laboratory by means of two models. A 1 : 50 
scale model was used to develop the basic 
apron design, the best shape for the baffle 
piers, and the resultant pressures on these 
piers. A 1:112-5 scale model, which in- 
cluded the reservoir for 1600ft upstream and 
the river channel and banks for 4800ft down- 
stream, was constructed to determine the 
overall aspects of the design. Among the 
problems studied with this model were the 
size of the training walls, the end sill shape, 
the shape of the outside spillway piers, and 
modifications to the power station shape as 
it affected flow conditions around the struc- 
tures. Wave heights and current velocities 
were determined at points where bank pro- 
tection may be required. The effect of 
vegetable growth in the flood channel was 
studied, and those areas which must be kept 
cleared of such growth were defined. The 
spillway was given a final test with a special 
cemented river bed material which closely 
simulates erosion conditions as they occur in 
rock. Studies were made on both models to 
determine the best gate operating schedule. 
Finally, an analytical study was made to 





THE ENGINEER 






determine the dimensions and slopes for the 
tail-race channel. 

In virtually every dam constructed by the 
T.V.A. vacant stalls were provided for addi- 
tional generating units, and in the past few 
years many of these vacant stalls have been 
filled. Recent work of this nature has 
included the installation of additional tur- 
bines and generators at the Pickwick Land- 
ing, Guntersville, Chickamauga, Hales Bar, 
Fontana, Cherokee, and Douglas dams. 
When all these units have been installed there 
will be only one vacant stall left in the T.V.A. 
system, at the Hiwassee dam. 

As a result of extensive investigations 
regarding flow rates at the Hiwassee dam it 
was decided to install a reversible pump- 
turbine in the vacant stall there, and the 
Allis-Chalmers Manufacturing Company, of 
Milwaukee, Wisconsin, recently received a 
contract to supply such 
a unit. This pumped 
storage scheme is of 
interest as there have 
so far been only very 
few such schemes in 
the United States. 
Furthermore, the 
pump- turbine unit is 
claimed to include the 
largest Francis runner 
ever built as well as 
the largest electric 
motor. When operat- 
ing as a turbo-gener- 
ator the new turbine 
will have a maximum 
rating of 120,000 h.p., 
with the generator 
being rated 70MVA 
at 13-8kV. When 
operating as a motor- 
driven pump unit the 
pump will have a 
rating of 3900 cusecs 
against a head of 205ft, 
with the motor being 
rated 102,000 h.p. at 
106 r.p.m. As a pump 
the unit has consider- 
ably more capacity 
than each of those 
serving the Grand 
Coulee dam irrigation 
project, which are at 
present considered to be the largest pumps 
in the world and have a maximum capacity 
of 1600 cusecs at a 280ft head (THE 
ENGINEER, September 21, 195), page 354). 
In a normal cycle of operation the pump 
will begin lifting water from Apalachia 
lake into Hiwassee lake under a head 
of 135ft at 5200 cusecs. By the time the 
upper reservoir is filled the head will have 
increased to 254-5ft. At the beginning of 
operation as a turbine the unit will generate 
at the rate of 120,000 h.p. and drop to 
36,000 h.p. as the reservoir approaches the 
low point. The guaranteed efficiencies of the 
unit are 90 per cent as a pump and 89-5 per 
cent as a turbine. Investigation has shown 
the application of this reversible unit to be 
economically feasible and profitable because 
the off-peak power for pumping will cost less 
and improve the load factor on the system, 
while the power generated for peak loads will 
result in additional revenue. Model tests 
are now being made at the company’s 
hydraulic laboratory and the installation is 
scheduled for completion in 1955. 


POWER GENERATION 


The integrated T.V.A. power generating 
system, including the hydro-electric plants 
of the U.S. Army Corps of Engineers on the 
Cumberland River and those of the Alumi- 
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num Company of America on the Little 
Tennessee River generated 19,700 million 
kWh of electricity during the past year. An 
additional 3800 million kWh of power was 
obtained from other systems by purchase or 
exchange. One of the major operating 
problems facing the Authority involved the 
supply of power to the Atomic Energy Com- 
mission at Oak Ridge. In addition, the 
T.V.A. continued and even increased the 
supply of power to a number of large indus. 
trial consumers whose plants were producing 
materials for national defence requirements, 
although in ordinary times power deliveries 
might have been curtailed as provided in the 
power contracts with these concerns. 

In order to supply these requirements 
large amounts of power were “ imported ” 
into the region with the aid of grid con- 
nections with other power companies, the 
largest flows of power being usually at night. 
The larger imports came during the dry 
period of summer and autumn, and, at one 
time, reached an hourly maximum rate of 
750MW. The T.V.A. system was tied in 
with northern interconnected systems by 
heavy-duty north-south transmission lines, 
thus completing an electrical transmission 
grid running from Tennessee through 
Kentucky, Indiana, Ohio, West Virginia, 
Virginia, North Carolina, and back to 
Tennessee. Previously, the systems involved, 
including the T.V.A., did not have the 
generation and transmission capacity to 
handle and control the power flows which 
would have resulted from closing this grid. 
A recently installed high-speed telemetering 
system made it possible to load the trans- 
mission lines to much higher levels. 

Of the units generated by the integrated 
system last year, 12,200 million were 
generated by hydro-electric plants owned by 
the Authority, 1400 million by those owned 
by the U.S. Army Corps of Engineers, and 
1800 million by those owned by the Alumi- 
num Company of America, hydro-electric 
generation constituting 78 per cent of the 
total. The remaining 4300 million units 
were generated in the steam-electric power 
stations of the T.V.A., which used an average 
of 1-06 Ib of coal per kilowatt-hour generated. 

During the past fiscal year the Authority 
negotiated contracts which, if exercised to the 
fullest extent, will cover the purchase of 
approximately 35,000,000 tons of coal, to 
be delivered to the T.V.A. steam power 
stations over periods ranging up to ten years. 
Most of this coal is for the Johnsonville, 
Kingston, Shawnee, Widows Creek, and 
Watts Bar power stations. It is estimated 
that by early 1956 T.V.A. will require from 
14,000,000 to 16,000,000 tons of coal annually. 
Most of the coal to supply the Shawnee and 
Johnsonville power stations will come from 
the minefields of Southern Illinois and 
Western Kentucky. On the other hand, the 
coal sources nearest the Kingston, Widows 
Creek, Watts Bar and Hales Bar power 
stations are the Tennessee coalfields. Ten- 
nessee coal is of high quality, but tends to 
lie in scattered pockets where large-scale pro- 
duction methods are difficult to apply, but 
efforts are being made to increase production. 
When the Kingston station is completed it 
alone will provide a new market for 4,000,000 
to 5,000,000 tons of Tennessee coal each 
year, an amount approximately equal to the 
present average production. 

To-day, power generation and distribution 
in the Tennessee Valley is conducted under a 
close working relationship between the 
T.V.A. and local electric systems which dis- 
tribute the power to the consumers. The 
prevailing low rates and the high use of 
electricity in the area are direct measures of 
the benefits the consumers receive from this 
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relationship. There are fifty co-operatives 
and ninety-six municipalities comprising this 

oup of distributors, and they now serve 
about 1,250,000 consumers. The average 
residential use of electricity reached 3907kWh 
per customer during the year, compared with 
the national American average of 2091kWh. 
Whereas the average use of electricity was 
nearly double the national average, the cost 
per kilowatt-hour was less than half of what 
the average consumer paid in the United 
States—1-35 cents, compared with 2-78 
cents. At the close of last year about seven 
out of every eight farms in the valley had 
electric service-—-only about one in every 
twenty-eight farms had electric service when 
the T.V.A. was established twenty years ago. 


FLooD CONTROL AND NAVIGATION 


As required by the T.V.A. Act of Con- 
gress, the Authority operates its multiple- 
purpose dams and reservoirs “ primarily for 
the purposes of promoting navigation and 
controlling floods” and “‘so far as may be 
consistent with those purposes, for the 
generation of electric energy.” There are now 


twenty-eight major water control schemes 
on the Tennessee River system, and the com- 
pletion of the Boone and Fort Patrick Henry 
dams will bring the number to thirty. Nine 
of the projects are on the Tennessee River and 
twenty-one on the tributary streams. Of the 
tributary projects, five are owned by the 
Aluminum Company of America and are 
operated by agreement as part of the inte- 
grated water control system. Because of the 
seasonal variations in stream flow, much of 
the storage space in the reservoirs can be used 
for both flood control and power generation, 
and the two purposes thus complement each 
other to a large degree. The period of 
heaviest run-off, giving rise to the danger of 
major, valley-wide floods which may also 
contribute heavily to flood crests on the 
Lower Ohio and Mississippi rivers, is con- 
fined to the period from late December to 
early April. The late summer and autumn 
months are generally drier, and the natural 
stream flows are therefore much reduced. 
The operation of the reservoir system con- 
forms with this annual stream flow cycle. 
At the beginning of the flood season the 
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levels of the reservoirs are sharply drawn 
down to provide nearly 12,000,000 acre-feet 
of storage space for the retention of flood 
waters. This storage space is used as needed 
to regulate the stream flow and to reduce 
flood damages. As the flood season comes to 
an end the reservoirs are allowed to fill, 
storing water for use in the periods of low 
stream flow. In the late summer and autumn 
the stored water is released through the 
turbines, with the water from some of the 
tributary storage reservoirs passing through 
as many as twelve plants, before it finally 
passes from the Tennessee into the Ohio 
River. With its present water control system 
the Authority provides 11,720,400 acre-feet 
of storage space for flood control at January 
Ist each year, 10,368,000 acre-feet at March 
15th, and a minimum of 2,485,000 acre-feet 
during the summer. 

During the past year the T.V.A. operated 
its water control system to reduce by about 
6in the crest of a flood on the Lower Ohio 
River which otherwise would have reached a 
stage of 51-2ft at Cairo, Illinois. The 
reduction was accomplished by discharging 


Fig. 8—Boone Dam Under Construction 


about 200,000 cusecs at the Kentucky dam 
for three days in advance of the flood crest 
and then reducing the flow to 50,000 cusecs 
and maintaining this flow during the re- 
mainder of the flood period. Under natural 
conditions the contribution of the Tennessee 
to the peak flow on the Ohio would have 
been 170,000 cusecs. This small reduction 
averted an estimated 400,000 dollars in flood 
damage, bringing the total of estimated 
damage averted since the first project of the 
T.V.A. went into operation to 51,266,000 
dollars. In comparison, the cumulative 
flood control costs have amounted to 
22,200,000 dollars. 

Traffic on the improved Tennessee River 
channel in 1951 amounted to some 520 
million ton-miles, and to over 3,000,000 
tons. In comparison, traffic in 1933 was 
33,000,000 ton-miles and in 1945—the first 
year the improved river channel was open for 
its full length—it was 230 million ton-miles. 
The direct savings in transport costs to 
shippers have been estimated at more than 
8,000,000 dollars. In comparison, all the 
costs of the Federal Government for operation 
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and maintenance of the waterway amounted 
to only 3,600,000 dollars. 


MALARIA CONTROL 


The Authority employs a number of 
measures to control the breeding of malaria- 
carrying mosquitoes on its system of reser- 
voirs, principally water level fluctuations, 
larviciding by aircraft, control of marginal 
vegetation, and permanent shore-line im- 
provements to eliminate mosquito-breeding 
areas. The effectiveness of these measures 
has been indicated by the fact that for the 
third successive year extensive investigation 
showed no evidence of locally transmitted 
malaria infection among people living along 
the T.V.A. reservoirs. Numerous alleged 
cases were investigated during the past year, 
but only four cases, all apparently of Korean 
origin, were found. In comparison, in 1934 
about 28 per cent of the population along the 
reservoir shores in Northern Alabama was 
found to be infected. For many years now 
the incidence as revealed by annual surveys 
has been only a fraction of 1 per cent. 

Water level management alone has pro- 





vided an effective malaria mosquito control 
on most of the T.V.A. reservoirs. In 1952 
malaria control operations were scheduled 
for only six main stream reservoirs, whereas 
in some previous years such operations were 
planned and carried out on all the main 
stream and all the major tributary reservoirs. 
A DDT spray was used as a larvicide and 
was applied by three aircraft and one heli- 
copter. Evidence is continuing to accumu- 
late that malaria mosquitoes may be develop- 
ing immunity to DDT, although limited 
experiments using larve from treated and 
untreated areas have revealed no differences in 
susceptibility. However, recent field tests have 
shown that an application rate of 0-10 Ib of 
DDT per acre was needed to control natural 
larval population adequately, whereas pre- 
viously a rate of 0-05 1b per acre had been 
effective. 


CHEMICAL ENGINEERING ACTIVITIES 


In the field of chemical engineering, works 
of the T.V.A. produced about 340,000 tons 
of major phosphate and nitrogen fertilisers 
during the past year. This, however, con- 
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stitutes only about 4 per cent of the total 
supply of nitrogen and phosphate fertiliser in 
the United States. In view of the fact that 
more phosphates are needed to balance the 
increased production of nitrogenous ferti- 
lisers since the war, the Authority has 
emphasised research into nitric phosphate 
processes, using nitric acid for treatment of 
phosphate rock rather than sulphuric acid, 
which is now in short supply in America. 
The Authority began active research on 
nitric phosphate processes in 1948, when the 
post-war increase in production and the 
decrease in cost of nitric acid made such pro- 
cesses attractive. Although processes using 
nitric instead of sulphuric acid have been 
employed in Europe for more than twenty 
years, very little was known in the United 
States of the European processes or of the 
suitability of American phosphate rock for 
such processes ; it was evident also that some 
improvements could be made in adapting the 
processes for domestic use. Three of four 
major processes had been carried through the 
pilot plant stage of research by the end of 
1952 and work on the fourth was started. 
They involve treating phosphate rock with 
nitric acid or mixtures of nitric and sulphuric 
acids or nitric and phosphoric acids to pro- 
duce a slurry which is then “ammoniated ” 
and dried. The products contain both 
nitrogen and phosphate. Potash may be 
added during the process to produce a 
“* complete ”’ fertiliser. These processes norm- 
ally require equipment not used in most com- 
mercial American plants, so that essentially 
new plants must be built to use them. The 
first commercial use of the T.V.A. nitric 
phosphate processes will be made in a plant 


being built by Associated Co-operatives, . 


Incorporated, at Sheffield, Alabama. The 
plant will produce 55,000 tons annually of 
compound fertiliser containing 14 per cent 
each of nitrogen, phosphate and potash. 

During the past year the Authority re- 
sumed pilot plant research on a process it 
had developed just after the last war for pro- 
ducing diammonium phosphate, a compound 
fertiliser containing about 75 per cent plant 
food—about 21 per cent nitrogen and 54 per 
cent phosphate. Like all highly concen- 
trated fertilisers, this material offers econo- 
mies in handling, bagging and shipping costs. 
Whereas electric furnace phosphoric acid had 
been used in the original work, wet process 
phosphoric acid, made by treating phosphate 
rock with sulphuric acid, is being used in the 
present pilot plant. The granular product 
derived from the pilot plant contained 18 to 
20 per cent nitrogen and 50 to 53 per cent 
P,O;. Limited pilot plant work is also being 
done on a process to produce a new high- 
concentration phosphate-nitrogen fertiliser 
from phosphorus, air and ammonia. In 
laboratory work last year material containing 
82 per cent P.O; and 17 per cent nitrogen was 
produced. 


FOREST MANAGEMENT 


Because forests cover more than half of 
the Tennessee Valley region, they have 
always given employment and income to a 
considerable number of people. More than 
50,000 were employed in 1947 in producing 
timber products, furniture and paper. But it 
has been only in the last fifteen years that 
there has come a growing realisation, espe- 
cially by forest industries and investors, that 
the investment of time, money and managerial 
skill in the continuous management and pro- 
tection of forests and woodlands is a paying 
proposition. By 1952 some fifteen private 


forestry consulting firms were established in 
the region, where ten years ago foresters 
found it difficult to get landowners to accept 
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even free advice on forest and woodland 
management. 

In 1940 the T.V.A. made a forest inventory 
which over the past decade has enabled it to 
answer many requests for specific informa- 
tion by industry and Government agencies. 
The information proved particularly valuable 
during the last war, when the Authority was 
able to provide information as to where 
specific wood materials were to be found as 
well as to assist generally in increasing the 
output of valley forests. tn 1950 the T.V.A. 
resampled the valley forest resources, and its 
information was augmented by other surveys 
made during the past ten years by the U.S. 
Forest Service and the American Forestry 
Association. The latest survey shows that the 
growth of “ sawtimber” in the valley now 
exceeds the drain by 50 per cent and that the 
excess of growth over drain is in hardwood 
trees, indicating an opportunity for expan- 
sion in industry using hardwoods. Pine 
** sawtimber,”’ however, was still being over- 
cut. The total forest area has remained 
about constant at 14-1 million acres, since 
any increases through reforestation have been 
offset by land clearing. 

The value of detailed knowledge of the 
forest resource was demonstrated in the 
recent search for a suitable plant site by 
the Bowater Southern Paper Corporation. 
Among the requirements for the plant were 
an assurance of a continuous supply of pine 
timber, the availability of a considerable 
block of power, a site where there was ample 
water for the processes of papermaking and 
for disposing of wastes without exhorbitant 
costs, access to water transport, a fuel source 
of 70,000 tons of coal annually, and a good 
labour supply. The T.V.A., at the request 
of the company, was able to provide informa- 
tion concerning several sites which fulfilled 
these qualifications, including the site finally 
chosen, near the mouth of the Hiwassee 
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River, where it empties into the Chicka. 
mauga reservoir. The most important 
question facing the company, of course, was 
a source of raw materials—whether or not the 
area could grow enough pulpwood to supply 
this new plant and other plants partially 
dependent on the area. It had appeared 
initially, on the basis of generalised informa. 
tion, that the adjacent region might not be 
able to support the new plant. However, 
the Authority was able, on the basis of its 
detailed studies, to show that the area could 
supply enough pulpwood initially for the 
operation of the plant. The capacity of the 
works will be 120,000 tons of newsprint and 
45,000 tons of sulphate pulp a year. 

The trend toward an integrated develop. 
ment of river valleys throughout the world 
has been accelerated as a result of the 
successful operation of the multiple-purpose 
T.V.A. schemes. The work of the Authority 
has come to be well known internationally, 
and, particularly since the end of the last war, 
there has been an increasing flow of visitors 
from foreign countries to the Tennessee 
Valley. Eighteen river valley schemes in the 
world to-day, ranging from the Damodar 
Valley in India to the Papaloapan in Mexico, 
from the Rhone River in France to the Niger 
in Africa, are, at any rate to some extent, 
influenced by the experience gained in the 
Tennessee Valley. Eighteen other projects, 
although less comparable to T.V.A., attri- 
bute to it the assistance of a helpful example. 
So far, the T.V.A. experience has not been 
adopted in other regions in the United 
States. But it has influenced the Bureau of 
Reclamation, the U.S. Army Corps of 
Engineers and other Federal agencies operat- 
ing in those areas toward discarding their 
long-standing rivalries and toward integrating 
their programmes so as to approach more 
closely that unified development of resources 
which T.V.A. has come to signify. 


Compressive Buckling of Stiffened 
Plates 


No. Il—{ Concluded from page 791, June 5th ) 
By B. H. FALCONER, Ph.D.,* and J. C. CHAPMAN, Ph.D., A.M.I.C.E.* 


A preliminary study is made of the critical and post-buckling behaviour of long, 
simply supported, rectangular plates having any degree of longitudinal and trans- 


verse stiffening when subjected initially to uniform end thrusts. 


It is assumed 


that the stiffeners, if any, are sufficiently closely spaced for general (and not local) 
instability to develop. The analysis depends chiefly on some simplifying assump- 
tions which appear to be well justified and which enable the energy method to be 
simply applied. Equations suitable for design purposes are given from which can be 
derived mean and surface stresses and the buckle amplitude for any applied load. 
Two practical illustrative examples are included. 


PRACTICAL EXAMPLE 

N order to illustrate the use of the equa- 

tions given in Part I a numerical example 
will now be worked. 

We consider two long steel plates, the first 
plate being unstiffened, 10in wide and 0- lin 
thick, whilst the second plate is 30in wide, 
0-lin thick and transversely stiffened by 
din by jin by tin angles at 4in centres. We 
shall first find the critical stress for each 
plate, assuming that it is initially flat, and 
then the distribution of mean and surface 
stresses in the plates for applied loads equal 
to twice the critical. We shall then find the 
stress distribution for the same loads when 
the plates have an initial deflection equal to 
the plate thickness. 

The design requirements of B.S. 449 : 1948 
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(“‘ The Use of Structural Steel in Building *’) 
are also examined. 

Unstiffened Plate.—b=10in, 8,=$,=«.=0, 
h=0-lin, E=13,000 tons per square inch. 
From equations (4) and (5), putting wo=0, 
W,—> 0, we find Awru=1, Gn=4-7 tons per 
square inch (Fig. 12a). 


When Fal Fig. 2 gives the deflection 


w 
W, for a stress 6p=o¢rit, nl -33, and equa- 


tion (4) gives A=1-58. The mean and surface 
stresses at the edges and centre of the plate 
are given by Figs. 3 and 4 and the distribution 
can be gems from equations (2) and (6), 
or simply by plotting cosine curves between 
the limits set by the graphs. At the edges of 
the plate o,=7-5 tons per square inch and 
at the centre o,=1-9 tons per square inch, 
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’=8'4 and —4:6 tons per square inch 
(Fig. 126). 


2 
When "=0, Op==2% crit, oe H1-23, and 
py continuing the curve for =0 in Fig. 2, 


pa: 42 for A=1-73, equation (4). Then 


by substituting varying values of y in equa- 
tions (2) and (6) we can plot the distribution 
of o, and o,, remembering that tensile 
stresses are considered as negative. At the 
edges of the plate o,=15-7 tons per square 
inch and at the centre o,=3-1 tons per square 
inch, 5,=18°4 and —12-2 tons per square 
inch (Fig. 12c). 

When eo and «o,=20g%, we find by 


continuing Fig. 2 and from equation (4), a 
3:42 and »=2-04. At the edges of the 
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region (this curve differs only very slightly 
from that shown in Fig. 5 for 8,=50) and 


from equation (4) we find “=2-29, a=0: 54. 


Then at the edges of the plate o,=7-4 tons 
per square inch and at the centre o,=1-1 
tons per square inch, o,=15-9 and —13-7 
tons per square inch. (Fig. 12g.) 


When el, Op=26.r%, we find w, and a 


W. 
in the same way, and — 


h =—2°2, A’=—O:60. 
At the edges of the plate o,=8-0 tons per 
square inch and at the centre o,=0-6 ton 
per square inch, o,=10-1 and —8-9 tons per 
square inch. (Fig. 12h.) 

Influence of Initial Distortion on Safety 
Factor.—It is of interest to examine the 
stresses likely to be developed in a mild 
steel plate designed according to B.S. 449: 
1948. This specification permits a maximum 
working stress of 9 tons per square inch in a 
plate forming part of an axially loaded 

column, or a maximum 
— 


(e) inch where the plate 
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flange of a box girder, 
provided that the 
width-thickness ratio 
of the flange plate 
does not exceed 40 
(except that if the box 
girder is considered 
as being structurally 
similar to a_ plate 
girder, then the stress 
° should be limited to 
9-5 tons per square 
inch). We shall now 
estimate the stresses 
which may arise in a 
plate of these dimen- 
sions carrying a nom- 
inal stress of 10 tons 
per square inch. Ifthe 
plate is initially flat 
we have from equation 
(5), S@rz=29°4 tons 
per square inch for 
E=13,000 tons per 





Scale - inches 
UNSTIFFENED PLATE. 


b=10in. h=0-1 in. 


plate o-=16-6 tons per square inch and at 
the centre o,=2-2 tons per square inch, 
o,=15-3 and —10-8 tons per square inch. 
(Fig. 12d). 
Stiffened Plate.—b=30in $,=50°8, x.= 6, 
0, h=0-lin. E=13,000 tons per square 
inch. For an initially flat plate we find the 


a ae, 
critical stress by first substituting no 


w,—> 0 in equation (4), which gives the wave- 
length parameter for initial buckling, A=0-37, 
and equation (5) then gives ow—=2:1 tons 
per square inch. (Fig. 12e.) 


When =, by plotting a curve of rs 
2 
against oe from equations (3) and (4) we 


find, for op=serit, 10-94, r=0-°55. Then 


at the edges of the plate o,=3-7 tons per 
square inch and at the centre o,=0-5 ton 
per square inch, o,=6:4 and —5-4 tons 
per square inch. (Fig. 12/) 
When °=0, 6p=2eeu, by plotting a 
2 
z against * in the appropriate 


curve of 


TRANSVERSELY STIFFENED PLATE. 
b=30in, h=Olin. A,=508 


Fig. 12—Distribution of Longitudinal Stress in Particular Plates 


square inch. Thus 
for a_ perfectly flat 
plate yielding will 
occur before buckling. 
Now referring to Figs. 
3 and 4, we can find 
the stresses which are produced for a nominal 
stress op=10 tons per square inch when the 
, opb 
For this stress Ep! 23 
0 


2=0-1 the distribution of mean 


stress is almost uniform. The surface stresses 
at the centre of the plate are about 12-6 and 
6:8 tons per square inch. A surface stress 
of 18 tons per square inch is reached for a 
nominal stress o,=13-2 tons per square 
inch. 


plate is not flat. 


and for 


w 
When z =1-0 the mean stresses at the 


edges and centre of the plate, for o»=10 
tons per square inch, are 14-2 tons per 
square inch and 5-7 tons per square inch 
respectively. The surface stresses at the 
centre of the plate are about 17-9 and —6-5 
tons per square inch. - 

If then we define a safety factor as the 
ratio between the load at which permanent 
damage occurs and the design load, and 
assuming that permanent damage is caused 
by the surface stress at the centre of the 
plate exceeding 18 tons per square inch 
(taken as the yield stress of mild steel), we 
have the factors of safety tabulated herewith. 





surface yielding at less than the design load. 
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A lower value of yield stress would imply 


ue Safety factor 
- 4 “84 
0-1 eS 
1-0 . 1:0 


If, however, we are prepared to disregard 
high surface stresses on the grounds that 
excessive loads seldom occur, then we may 
define a safety factor as the ratio between 
the load at which the mean stress at the 
plate edges reaches the yield stress and the 
design load. We then have the following 
safety factors :— 

“o 
h 


0 
Me, bie chew coal dene gaslins. cose Jeae: S 
Oe ee eer a ne pe SE 


Safety factor 


Whichever criterion is adopted, it is 
apparent that some stipulation as to fairness 
of plating should be included in the design 
specification. 
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APPENDIX 
Assumptions.—The following assumptions 


” are made in the present theoretical analysis. 


(1) The material of the plating and 
stiffeners is elastic and obeys Hooke’s Law. 

(2) Any initial deformations of the plating 
occur in the same mode as the deflections due 
to load. 

(3) The lateral stress o, is zero and the 





Notation 


x, y, z—Rectangular co-ordinates. 
b—Width of plate. 
h—Thickness of plate. 
/—Half wavelength of buckling. 
A=1/b—Parameter representing half 
wavelength. 
Wo—Maximum initial deflection of 
plate. 
W,—Maximum deflection of plate 
due to load. 
Wo+W,—Maximum total deflection, 
measured from the plane of 
the edges. 
Gz, Sy, Try—Stresses at the neutral surfaces 
of the plate for directions x, y. 


o., oy, T;y—Bending components of stress. 
S,+ 5,» T,—Total am, o,+6,, o,+o,5 
Tyt Tay" 
op—Applied end compression ex- 
pressed as an average stress. 
Ocri¢—Critical stress for an initially 
flat plate. 
Sp» Sg, 6, —Components of o;. 
€z—Neutral-surface strain for direc- 


tion x. 
€p—Axial strain if buckling did not 
occur. 
€p, €g, €-—Components of €z. 
I,—Combined moment of inertia of 
plate and longitudinal stiff- 
eners per unit width. 
I,—Combined moment of inertia of 
plate and transverse stiffeners 
per unit length. 
1=h*/12—Moment of inertia of plate per 
unit length. 
E—Modulus of elasticity of material 
in tension or compression. 
- v—Poisson’s ratio. 
=n — va) Flexural rigidity of plate. 
U.—D ae eee 
—Parameter representing rigidity 
of longitudinal stiffeners. 


D 





Bz=(1—V*) 
(y—-D 


By=(1—v*) 7 Parameter representing rigidity 
of transverse stiffeners. 
Zz, Zy—Distances from neutral surfaces 
of stiffened plate, for x and y 
directions. 
a,, ay—Relative cross-sectional areas of 
stiffeners to plate in x and y 
directions. 
Nors.—Compressive stresses are called positive. 
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longitudinal stress «, is a function of y only. 
(4) The stiffeners flex with the plating and 
are sufficiently numerous to be regarded as 
having a uniformly distributed influence. 
(5) The flexural rigidities of the stiffened 
plating are computed according to the simple 
beam theory, allowing for any eccentricity 
of the stiffeners. The torsional rigidity of the 
plating is unaltered by the stiffening. 
Physical Significance of Buckling.—Filat 
plating which buckles under end compression 
must store less strain energy in its buckled 
form than it would if it were maintained flat 
whilst subject to the same overall .com- 
pressive strain. The buckling permits the 
longitudinal generators of the plating to 
suffer an “ effective compressive strain ”’ (in 
addition to the purely elastic straining associ- 
ated with Hooke’s Law), which is due to the 
geometrical differences between lengths of 
arcs and chords of the deflected surface. 
Development of Buckling.—Let op, o4, or be 
components of the longitudinal mid-plate 
stress o,, where 


O,=G,t+o,+0, . . . . (7) 


and let ep, €, «- be the associated components 
of the elastic strain of the material «, along 
the same longitudinal, where 


€s=€tet+e . . . . (8) 
(see Fig. 1), and as o,=0, 
Ee,=0,, Eeg=0,, Ee,=0,, Ee,=s, 


6p is the mean stress on a cross section of the 
plate due to the applied end loading. 

o, is a tensile component of stress asso- 
ciated with stretching of a longitudinal strip 
relative to an edge (which remains in its 
original plane) in order that the buckle may 
form. It is a function of y and is zero at the 
longitudinal edges. 

so, is a mean balancing stress, applied to 
satisfy the equilibrium equation 

e 


(2 
| h(1-+0,)o,dy=o,(1+a,)bh, 



































or 


comp eat ae 


Along the supported longitudinal edges 
of the loaded plating where buckling cannot 
occur two adjacent nodes must have 
approached each other by a displacement 
K€p+<«,). For reasons of continuity the nodes 
must remain straight. Where buckling 
occurs a relative stretching «,/ of the middle 
surface will have been induced so that the 
net displacements remain constant along 


nodes. 
The assumed mode of deformation of the 
plating is 
w=(wo-+w,) sin “ cos . . (10) 
Consequently 


(ee 
0 0 


2 
= store w,)*— welra cos? * cos? 


r 


iy 0 
b 
ne 2 
€é,= —gyayaMa(2mo+w)( 1-+c0s 2) - Ga) 


and by substituting equations (7), (8) and 
(11) in (9) 
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Sy 


4 
2 


nic 


or 
2 
= gga: Wi(2wotm) « ~ + e+ (12) 


Substitution of (11) and (12).in (8) gives 
o=4—gmF wi(2Wot wy) cos . (13) 


Energy Relationships.—It can be seen from 
the form of equation (13) that the stress can 
be expressed in terms of the applied loading, 
the wavelength of buckling and the deflections. 

It is necessary to determine values for the 
parameters 4 and w, before this information 
can be used. In order to do this, expressions 
for the external work done and the internal 
strain energies of bending and stretching will 
now be formed and equated. 

External Work.—The external work done 
per half wavelength in deforming the plating 
is 

3 Epteq 


V=lh(i+ cof fons «,)dy, 


bo 


2 


where ope is the unknown value of op appro- 
priate to particular values of «p and «. 
However, aS ope is linearly related to «p by 
Hooke’s Law, the above expression may be 
rewritten 


P “Eq 
V=Ilbh(i+ 20 ferns Ibh(i+ ay yee, 
0 0 


_ Tbh +a) 2 


vO a 


Aw, 
+ Ibh(1 +a) | Ps peapaaltet w,)dw, 


chins (14) 
where use has been made of equation (12) in 
substituting for de,. 

Strain Energy of Extension—The strain 
energy of extension of the plating per half 
wavelength is 


Py 
1+a,) |? 
Ugo tee [’ obdxdy 
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_ Elh(i+e,) 
r 2 


=! 2. 2 
<p 8222 . w,(2wo+ W,) COS =| dy 


oes | NI 


3 
2 
bih(+a,) . , Ex*th(1+a,) 
= 9E oot a56pe «M(t mM)" 
: (15) 
Strain Energy of Bending.—The strain 


energy of bending per unit area of the stiffened 
plating is approximately 


sor SH C2) ++ ono 8) 


where J, and J, are the moments of inertia 
per unit length of the plate-stiffener com- 
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bination, and D is the flexural rigidity of the 
plate alone. 
The expression may be rewritten, 


_E aw)? E a%w\2 
AU»=3Ule—D(5,3) +3,-D(5 3) 

EI Ow 8 EI, Ow 8 Ow 2 
2 (5) (5) +o0— V5) 
By writing 

El(@w\*  El/w\*__ 1.0% 1. a 
2 (5) +3(53) oe: aM, ae tM, 55 
where M; and M/ are the portions of the 
actual bending moments that would have 
been carried by the plating alone if Subject 


to the same curvatures, an expression from 
the theory of plates,* 


1. ,@w 1__,0%w 
M2 9x2 + aM, a 


es 


can be substituted giving 


ay [2s 2) Gy BED. 


(5) +2 Le se spe 20-055) 


Ow Oy 


Bled a) scrsn( Ze) rade. 


+20 S95) 


The strain energy of bending depends upon 
the change of curvature so that w, only will 
appear in the expressions for energy due to 
curvature. Substituting equation (10) (ignor- 
ing Wo) gives the energy per half wavelength, 


Pd 
2 
v= [*[avadua 
bo 
ea: 


Drtl 1+8.), 2 
=F [ate + Cts ak 


As the external work done in deforming 
the plating is stored elastically within the 
plate and stiffeners, 


V=Us+ Ug. 


Substitution of equations (14), (15) and (16) 
gives 


2 





(16) 


Wi 
Ibh(1 + 2 
a pet + Ibh(1+ ole, apne w,)dw, 
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Ibh(1+a,) ,  Entth ' 
ee 0) + 556550 + a)wi(2wo-+w,)° 


Dr*l 1 2 
+2 wt[ +0) +O tho, 2 
Differentiation of each side by w, gives 
Opb* _ 72(1 =f Oz) w,(2w, + Ww) 
i as 


nt F(1+8,) 
+g ee t+ et] 
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2 2 1 a 
(+=) Ce +eyt+2 
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; ee ae ee 
At any given value of w, the associated 
value of is that which will make op a 
minimum. 
Book Go” Lid New York, 1936, a 
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Writing %,/0A=0, we have the equation: 








25 3WoW; ) 


4 
/ 1+Bat+ 3(1—v2\(1-+04)(52°+ 


Pickin Anerttmtn RS RE, 

. oe 
> (19) 

In the particular case where wp=0, w,—0, 


this becomes 
_* /it+b. 
al 1+8,° 

Stresses.—The wavelengths appropriate to 
particular values of B,, By, %, Wo and w, 
can be found from equation (19), and the 
corresponding values of the mean applied 
loads may be found from equation (17) or 
(18). 

The mid-plate stress o, may be found from 
equation (13), but is more conveniently 
written, 


,b* Gpb® xn* wi/2wy. Wy, 
Eh ae AG aay 
Appropriate values of o,, w, and % may be 
substituted in equation (20) from the solu- 
tions of (17) and (19). 

The overall compressive strain (p+) 
can be obtained from equation (20) by 


a 


2ny 


cos . (20) 


es b ali 
substituting — and is given by 
3.5? 2 2 wy /2Wo, Wy 
Ee Eh 88° aN th (21) 
The components of surface stress due to 
bending are given by 
, E {/_ h\aw h\ dw 


6 


i a ae 
[1+-a,(1—v)}* Ox® [14-21 —v2)] * dy? | 
oH ( Sgt mb 
yy v8) \Se=2Jaye T8229] 932 
vigy Ow vg, Ow | 
[1-ja(1—v9)} * Oy® [1 -+-a,(1— v®)] * Ox? | 
. (22) 
in the plate, and 
” f _, 02w VB y aw | 
°, E\ 7.32 fldadl v2)}* dy? | 
= 
a ial Zy dy’ fl + a,(1—v2)] r ae f 
(23) 


in the stiffeners, where g, and g, are the 
distances between the middle surface of the 
plate and the neutral axes of the combination, 
and 2° and Z, are the distances from the 
neutral axes to the required surface, for a 
single curvature in the x and y planes respec- 
tively. However, these expressions involve 
the geometry of the stiffeners and it is desir- 
able to keep the present equations as general 
as possible. For v=0, the above pairs of 
equations both reduce to 


« —. By 
9" e+ Gs 
a O2w 
Oy 7y* Oya . (24) 


and calculations show that for typical dimen- 
sions the error caused by making this approxi- 
mation is not greater than about 5 per cent 
of the maximum bending stress at a section. 
Bending components of stresses in stiffened 
plates have therefore been found for »=0. 
For an unstiffened plate the bending 
components at a surface are : 
oo Eh Ow aq 
2~ £30 — Lax? * "dy? 
»_, Eh [dw “24 
Sy £90 — a) Lage * "x? 
and these equations have been used for 


(25) 





THE ENGINEER 





computing the stresses in unstiffened plates. 
The total surface stresses are given by the 
addition of equation (24) or (25) to equation 
(20). We then have, for unstiffened plates, 
orb*_opbt xt Wa(2We Ms) ogg 2 
Eh® Eh® 82° h\ hh b 
n 1 my 


EY os A . eX y 
+77) ° i +y) al Cowell 


ob me v \Wy_. ™Xx my 
Fa tag (+55) pin F008 
(26) 
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and for stiffened plates we have the expression: 


, 
ob? _Gyb? x? a 


4) rn 
+") cos 


ER Eh? 82° AVA h 
Z, TW, mx RY 
Ly ja Gy SINT COST 
ob? 
Lo= 7. nt 7}, sin cos . (26a) 


It can be seen that on putting v=0, z=5, 
equations (26) and (26a) are identical. 


The Excavation of Rock and Silt from 
Watercourses by Blasting 
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During recent years increasing quantities of explosives have been used in the 
excavation of rock and the removal of sand and other similar deposits from water- 
courses, situated at various points around the coastline of the British Isles In this 
paper an effort has been made to review the operations which have already been 
carried out and to discuss the results obtained, in the hope that this information 
will be of assistance in similar future projects. 


S will be appreciated, many of the 
operations discussed in this article, 
particularly rock excavation, involve some 
measure of underwater blasting, and this is 
associated with complications which are 
largely absent when blasting in the dry. One 
major complication is that it is frequently 
impossible to see what is being done. Hence 
the process of drilling and the subsequent 
placing of the explosive charges, where they 
will be used most effectively, are attended by 
many difficulties. A further complication is 
that the weight of the overlying water 
increases the resistance of the ground to 
breakage, therefore necessitating the use of 
heavier charges than is the case in dry work. 
The removal of silt and other similar 
deposits usually involves blasting under 
shallow heads of water. One outstanding 
operation of this nature was carried out in 
1949, when a shipping channel in North 
Wales was completely reconstructed using 
explosives. It is interesting to record that 
this work was carried out at a total cost of 
£1350, whereas the minimum tender by 
dredging methods was £80,000. Thus in the 
right setting explosives offer substantial 
economies, as compared with the more con- 
ventional methods. 


EXPLOSIVES 


High explosives are- mixtures of solid and 
liquid ingredients, which together are capable 
of rapid and violent decomposition when 
suitably initiated, the resultant products 
being mostly gaseous. These occupy many 
times the volume of the original explosive 
mixture. In addition, a large amount of 
heat is generated, expanding the gases and 
causing them to exert even greater pressures. 
It is this development of pressure which 
enables the explosive to do its blasting work. 
High explosives can be divided into two major 
groups known as “gelatines” and “‘powders.” 
In the operations under review we are 
primarily interested in the former. “* Gela- 
tines ” contain more than 25 per cent nitro- 
glycerine, the other main constituents being 
ammonium or sodium nitrate or a mixture 
of both. Nitrocotton is also added to bind 
the whole into a plasticised mass. There are 
other minor constituents, which vary from 
one explosive to another, but these have an 
important bearing on the blasting character- 


istics of each explosive. These characteristics 
are as follows :— 

Weight Strength and Bulk Strength—An 
explosive has two strengths, namely, its 
weight strength, which is strength per unit 
weight, and its bulk strength, which is 
strength per unit volume. The latter depends 
on the density and is found by taking the 
product of the weight strength and the 
density and dividing by 1-50. In the measure- 
ment of strength, Polar Blasting Gelatine, 
which is the strongest commercial explosive 
and has a density of 1-50 gm/cc, is taken as 
standard and its weight and bulk strength are 
each 100. Other explosives are then com- 
pared with this. 

Velocity of Detonation.—This is the rate 
at which the detonation wave passes from the 
initiation point through a column of ex- 
plosive. It is usually measured in an 
explosive column Ijin diameter. It varies in 
high explosives from 2000m per second to 
7000m per second. This characteristic is of 
considerable importance, as the shock energy 
of detonation is a steep function of the 
velocity of detonation. This shock energy 
does most of the work when an explosive is 
used unconfined. 

Sensitiveness.—All explosives supplied for 
use are sufficiently sensitive for normal 
requirements, and before an explosive is 
issued it must satisfy certain Home Office 
tests as to storage properties, stability and 
safety in handling. This means that the 
explosive must be sufficiently insensitive to 
withstand any shocks which may occur in 
handling or transporting, but at the same 
time the manufacturer must produce an 
explosive which will reliably detonate when 
initiated by a detonator, and also transmit 
the detonation wave from one cartridge to 
another in a shot hole. The explosive must 
also retain these properties after it has been 
stored over a normal period. 

Water and Moisture Resistance.—Explo- 
sives often have to be used in wet or under- 
water conditions. Some explosives become 
insensitive in such circumstances, but others 
have been designed to stand up to water 
pressures long enough to enable them to 
do their required work satisfactorily. Water 
resistance is measured by firing the explosives 
under various heads of water after definite 
periods of immersion. Moisture resistance 
is measured by storing in artificially created 
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moist or wet conditions and measuring the 
deterioration of other characteristics such 
as stability, velocity of detonation and 
sensitiveness. 


EXPLOSIVES FOR UNDERWATER BLASTING 


Explosives for underwater blasting should 
have a high bulk strength, good water resist- 
ance, and should maintain their sensitivity 
when subjected to hydrostatic pressure. 
When explosives containing ammonium 
nitrate or sodium nitrate are subjected to 
water pressure, the water gradually seeps 
into the explosive, the rate of penetration 
being dependent on the pressure. Thus, the 
diameter of the dry core of the explosive 
is gradually reduced. Under dry conditions 
the general performance of an explosive 
improves with an increase in the cartridge 
diameter, and hence, in underwater work, 
it is doubly desirable. that the cartridge 
diameter should be as large as possible. The 
hydrostatic properties, therefore, depend on 
two factors, namely, the type of explosive 
and the diameter of the cartridge. On this 


basis, the properties of a variety of explosives, 
suitable for underwater operations, can te 
tabulated as follows :— 


Cartridge |Max. depth) Max. dura-| Weight 
diameter | of water tion of | Strength 
immersion | 
Per cent 
| 24 hours 78 


Type of 
explosive 


Polar ammon gelig-| Less than 20ft 
nite | 3in 

Polar ammon gela-| Less than 20ft 

i 3 

30—100ft 


tine dynamite 
Polar ammon gelig- 
30-100ft |7-30days| 90 
| 24 hours| 66 
95 


nite 
Weeks | 


24 hours 90 
7-30 days | 78 


3in 
3in-8in 
Polar ammon gela-| 3in-8in 
tine dynamite 
Geophex ... .. All 1200ft 
Submarine blasting All 1200ft 
or more 


gelatine 

Geophex was primarily developed for use 
in geophysical prospecting, but the feature, 
which makes it of value in the operations 
under consideration, is that the cartridges 
can be readily coupled together in a con- 
tinuous rigid column by means of special 
Seislok couplers. With these devices an 
external thread on the explosive cartridges 
engages with a thread inside the coupler. 
The long columns of explosive, which can be 
built up in this way, form ideal plaster 
charges, which are particularly suitable for 
blasting trenches across river beds to accom- 
modate pipe-lines or cables. 


DETONATORS AND DETONATING FUSE 


The modern commercial electric detonator 
consists of a thin-walled tube, closed at one 
end, of either aluminium or copper, contain- 
nig a low-tension electric fusehead, a priming 
charge and a base charge. The open end 
of the tube is sealed with a neoprene plug, 
through which the leading wires pass. 

The standard low-tension electric fusehead 
fitted with double cotton-covered leading 
wires is not suitable for underwater condi- 
tions, as the insulation of the leading wires 
is not sufficiently waterproof. For under- 
water work submarine detonators, fitted with 
plastic-covered leading wires and a neoprene 
plug seal covered with a layer of red lacquer, 
are used. These are tested at a pressure 
equivalent to 120ft of water for sixteen hours, 
but will normally withstand a head of several 
hundred feet. For more severe conditions, 
which rarely arise, it is necessary to obtain 
special detonators, the construction of which 
will vary according to the conditions involved. 

It is often essential to arrange for various 
charges to fire in a definite sequence, and 
gasless delay detonators incorporating a 
pyrotechnic delay have been developed to 
make this possible. These are available in a 
range of delays—No. 0-10 inclusive, the 
delay interval between successive delays 
being half-second. As is explained later, 
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water is an excellent transmitter of shock 
waves, and for this reason many underwater 
problems may be attended with the further 
complication of a vibration difficulty, and, 
hence, a limitation on the maximum charge 
which can be fired in a single blast. However, 
short delay detonators are now available 
which can be employed to reduce this diffi- 
culty to a minimum. Short delay detonators 
are available in a range of delays—No. 0-15 
inclusive, the delay interval between successive 
delays varying from 25 milliseconds in the 
lower delays to 75 milliseconds in the higher 
delays. Both types of delay detonators have 
similar hydrostatic properties to the sub- 
marine detonators referred to above, but 
the red lacquer is omitted. The half-second 
delay detonators have one red and one yellow 
leading wire and the short delay detonators 
have two red leading wires. 

Finally, it should be stated that with 
Geophex or Submarine Blasting Gelatine, 
only detonators with aluminium tubes should 
be used, otherwise the maximum effect will 
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obtained in one single length or, if not, it js 
essential that all joints should be thoroughly 
waterproofed and the joined ends staggered, 
One other accessory should be mentioned 
and that is the joint adaptor. To avoid 
current leakage in an underwater electrical 
shotfiring circuit it is absolutely essential 
that the exposed wire at the joints of the 
detonator leading wires should be covered, 
This can be done quite effectively with joint 
adaptors. These consist of a cardboard tube, 
33in. long by in. diameter, filled with 
bitumen and sealed with a sulphur cap at one 
end and a cork at the other. The method of 
use is to pull out the cork and to push the 
twisted connection of the detonator leading 
wires into the bitumen until the bare wires 
are completely buried. 


Rock ExcCAVATION 


Rock excavation in underwater work is 
usually associated with the deepening of 
harbours and river channels. If the work is 
of an extensive nature it will necessitate the 


Fig. 1—Drilling Barge Used in River Erne Development Scheme 


not be obtained. The importance of this 
aspect cannot be over emphasised. 

Cordtex detonating fuse is invaluable in 
many of the operations under review for 
detonating a series of charges simultaneously. 
It consists of a core of high-explosive 
enclosed in an inner textile covering. An 
outer plastic covering is added to improve 
its storage and handling properties. Cordtex 
is tested under a 60ft head of water for 
sixteen hours, but again can be used for 
greater depths and longer periods of immer- 
sion. One thing to guard against with 
Cordtex is moisture creep at the ends. To 
avoid this an empty detonator tube should 
be placed over each end and crimped into 
position and then cap sealing compound 
should be applied in the vicinity of the crimp 
to make it watertight. 


OTHER ACCESSORIES 


Exploders and ohmmeters, which are in 
regular use for, say, quarrying, are quite 
suitable for use in these underwater opera- 
tions. The cables employed, however, should 
be well insulated to render them waterproof 
and to provide strong protection against 
abrasion. The cable should, if possible, be 


use of a suitably equipped drilling boat. 
Various drilling boats and their mountings are 
described later. 

The type of drilling equipment adopted 
depends on a variety of factors, the extent of 
the operation, the depth of water involved 
and the presence or otherwise of a vibration 
problem. For example, if the work is of an 
extensive nature and the depth of water cover 
is of the order of 30ft, then it would be advis- 
able to use some form of well drill capable of 
boring a 6in diameter hole. If, on the other 
hand, the work is on a relatively small scale, 
then small-diameter holes, up to 3in diameter, 
would be more suitable, and in these circum- 
stances the first choice of drilling equipment 
would be some form of wagon drill. Where 
a severe vibration problem exists the smaller 
diameter holes are to be preferred because of 
the smaller charge per hole. 

As in normal rock excavation work, the 
method of working is to establish a free face 
on one side of the area to be blasted, and this 
is carried across the area by taking off 
successive lifts of rock parallel to the free face. 
However, due to the water pressure on the 
free face of rock it is necessary to place the 
holes closer together and to charge them more 
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heavily than when blasting in the open. 
Again, due to the heavy water pressure, it is 
essential to drill below grade. This is one of 
the most controversial aspects of underwater 
blasting, but it is now generally accepted that 
it is the safest plan to drill holes as far below 
grade as they are spaced apart. In favourable 
conditions the depth below grade may be 
reduced to two-thirds that of the hole 
spacing. Where operators have reduced their 
drilling below this practical minimum they 
have often found ‘that they have had to re- 
drill sections of the area, and this has proved 
a very costly and difficult operation. 

At this stage it would be advisable to con- 
sider two typical problems and to discuss 
suitable hole emplacements :— 

(1) Assuming that a bed of rock 10ft thick 
is to be removed and that it has been decided 
to employ a drill boat mounting wagon drills 
capable of boring holes which will accom- 
modate 2in diameter cartridges of explo- 
sives, then a suitable layout would be to drill 
holes in a row Sft back from the free face and 
spaced out at similar intervals along the row. 
Applying the rule with regard to sub-grade 
drilling, the holes will each be 15ft deep or a 
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water rock excavation vary from 1 lb to 4 1b 
of explosive per cubic yard of rock. A 
charging ratio of 2 lb per cubic yard is found 
to give good results in average conditions of 
rock hardness and hydrostatic pressure. 


METHODS OF CHARGING UNDERWATER HOLES 
IN ROCK 


There is a wide variety of methods of 
charging available and these are capable of 
dealing with nearly any set of conditions. 
It is assumed, however, that some form of 
mud pipes will already be in position to 
assist in locating the position of the holes 
and in guiding the charges into the holes. 
The simplest method, which may be used 
effectively with small diameter cartridges in 
relatively shallow depths of water, is to 
insert a brass or copper loading pipe down 
the inside of the mud pipe, and this loading 
pipe should penetrate for a distance of a few 
inches into the collar of the bore-hole itself. 
The cartridges making up the required 
charge should then be fed down the loading 
pipe and should be pushed down to the base 
of the bore-hole with a wooden stemming rod. 

In deeper water it is desirable to keep the 





Fig. 2—Barge-mounted Excavator Used in River Erne Development Scheme 


minimum of, say, 13ft 6in under good con- 
ditions. 

(2) Assuming that a bed of rock 20ft thick 
is to be removed and that well drills are 
available, then in this case the distance 
referred to above can be increased to 1Oft. 
and hence the holes would require to be 30ft, 
or in good breaking ground, say, 27ft deep. 
It is considered that 10ft should be regarded 
as the maximum spacing between holes, if the 
resultant broken material is to be removed by 
a dredger or a grab, 

Most drilling operations in underwater 
work are complicated by the presence of silt 
or other soft material resting on the rock. It 
is necessary, therefore, to lower a mud pipe 
through this soft material until it rests on the 
rock surface. In certain cases the weight of 
the pipe will be sufficient to sink it through 
the unconsolidated material, but in some 
gases jt is necessary to use a jet of high- 
pressure water to work the pipe down into 
its required position. The required hole is 
then drilled with the reds passing through the 
pipe. The pipes should be of sufficient length 
to protrude above the level of the silt and 
hence prevent it falling into the holes. In 
most cases it is advisable to arrange for the 
mud pipes to protrude above the level of the 
water, thus greatly facilitating subsequent 
charging operations. Charges used in under- 


complete charge together in one unit ; this 
greatly facilitates the charging operations 
and, at the same time, eliminates any 
possibility of the individual cartridges being 
washed away from the remainder of the 
charge by any strong currents, which may 
be present. Various containers have been 
used to accommodate such charges and 
among those that have been quite successful 
are galvanised iron pipes made up in con- 
tainer form, a rope-net container, and rubber 
or plastic tubing tied at the top and bottom. 
In each case the charge is lowered down the 
mud pipe into the bore-hole. 

Another method, based on the above 
principle, is to thread the cartridges on a 
strong piece of cord, the cord being attached 
to a wooden or lead plate, which is situated 
at the base of the charge. The plate should 
be approximately the same diameter as the 
cartridges. 

It must be remembered that, when a charge 
is pushed down an underwater hole, it has 
piston-like action, and, hence, adequate 
clearance between the sides of the hole, and 
the charge must be allowed to permit the 
water below the charge to escape. This 
difficulty is further aggravated in sea water 
by its higher density and, hence, its increased 
buoyancy. If a charge is reluctant to 
gravitate to the base of a hole under its own 
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weight, it may have to be pushed down with 
a wooden stemming rod. 


FIRING 


Underwater blasts can be fired in the 
orthodox fashion with the detonators in 
series and using a multi-shot exploder as a 
source of electrical energy. In many cases, 
however, Cordtex is used to couple up a 
group of holes, the blast then being fired by 
means of a single detonator. Where a serious 
vibration problem exists, it is advantageous 
to use short delay detonators for initiation 
purposes. The application of these detonators 
will be described in detail later. 

In the early stages of any such operation 
it is advisable to examine the ground follow- 
ing blasting and dredging operations to 
ensure that the required grade is being 
obtained. Such a test will be helpful in 
planning the remaining work and will indicate 
whether or not the hole emplacement or depth 
can be modified to advantage. 

One other aspect of rock excavation which 
should be referred to is the excavation 
of trenches across rivers. It has been 
found that a single row of well-holes, each 
12ft deep, spaced out at intervals of 8ft and 
each charged with 60 lb of explosive, will give 
a suitable trench with a minimum depth of 
4ft 6in depending on the nature of the strata. 
Again, the broken material will have to be 
removed by a grab or dredger. 


DEEPENING OF RIVERS 


The work recently completed in connection 
with the River Erne development scheme is 
an example of underwater rock excavation. 
It involved the construction of a tailrace 
excavation in the bed of an existing river, 
the trench being 56ft wide at the top and 48ft 
wide at the base, and the average depth 
below water. level being 27ft. Layers of lime- 
stone up to 14ft in thickness were removed. 

One impressive feature of this work is 
that it was carried out in close proximity 
to property and at times was within 40ft to 
50ft from a main roadway, houses and shops. 
Short delay blasting methods were employed 
to reduce ground vibrations to a minimum. 

Fig. 1 shows the drilling barge used on 
this scheme. It consists essentially of a 
pontoon on which are mounted three wagon 
drills. These drills are wheel mounted and 
can travel on the rails along one side of the 
barge. The compressor supplying the drills 
is situated on the shore and a length of hose 
is used to convey the air supply to the drills. 
Fig. 2 shows the barge-mounted excavator, 
used to remove material after blasting. 

Work has also been carried out in the past 
few years in deepening two rivers in the 
North-East of England. In each case well 
drills mounted on barges were used. 

In certain instances, the deepening of a 
river is primarily a dredging operation, but 
it is possible that in many cases pinnacles 
of rock protruding up from the main bed, or 
alternatively, large boulders may be encoun- 
tered embedded in the softer material. In 
addition to the formation of such irregularities 
in the rock due to purely natural geological 
forces, the action of a rock breaker also 
produces a series of rock pinnacles on the 
bed of the river. These boulders and 
pinnacles will generally require to be blasted 
either by plaster shooting, if they are 
comparatively small or, alternatively, by 
means of pop shooting, in which a hole 
is drilled into the rock to accommodate the 
charge. In this work it is usual to employ 
divers or “‘ frogmen”’ to bore the necessary 
shotholes and to place the explosive charges. 
Another alternative is to use a diving bell. 


( To be continued ) 
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A 200-Ton Road Trailer 


A road trailer with a carrying capacity of 200 tons has been built for the Road 
Haulage Executive by Cranes (Dereham), Ltd. This trailer, said to be the largest 
in the world, is carried on two twelve-wheeled, pneumatically tyred bogies fitted 
with hydraulic suspension. It has a clear deck length for loads up to 30ft long, 
and its width can be increased in stages up to a maximum of 14ft. 


HE restrictions imposed by lack of suitable 
means for transporting very heavy and large 
units to site by road often presents preblems in 
the design of large equipment. Such equipment 
must be so constructed as to be suitable for 
dismantling into relatively small parts. This 
practice of designing equipment to enable it to 
be dismantled into units of restricted weight and 
size is often costly and not always satisfactory, 
and for this reason the size and capacity of road 
transport vehicles such as trailers have been 
steadily increasing in recent years. A firm which 
has long specialised in the design and construc- 
tion of these heavy trailers is Cranes (Dereham), 
Ltd., Dereham, Norfolk, and in the accompany- 
ing drawings and photographs there can be 
seen the latest vehicle built by the company. 
This trailer has a capacity of 200 tons and is 
designed for travelling on difficult roads such 
as are found in this country. It is thought to 
be the largest vehicle of its kind yet built and 
was constructed for the Road Haulage Executive. 
This trailer, with an overall length of some 
80ft, has a clear deck length of 30ft and it is 
carried on two bogies, each having a wheelbase 
10ft 6in long. The load-carrying portion of the 
frame is in the form of two rigid independent 
longitudinal members, and at the ends of 
each is the firm’s “ bullet-end ” fitting. These 
fittings consist essentially of a heavy plug pro- 
jecting from each end of the members, and 
designed to ensure true registration and means of 
quick assembly with the swan-neck end units. 
By flanged tube units of different lengths 
which are used for cross members, the 
distance between the main longitudinal members 
can be varied, according to the nature of the 
load to be transported, from 7ft to 14ft. 

In order to make possible variations in the 
height of the frame above road level, the connec- 
tions between the swan necks and the frame end 
units are made in the form of massive links 
connected across the width of the frame by 
tubular cross members. To change the angle of 
the links and thus the level of the frame, the 
rings of bolts connecting the links to the swan 
necks and the end members are removed. The 
links can then be raised or lowered as required 
and bolted up to hold the members rigid. 

The two bogies are identical in design and, 
as each is carried on three rows of axles, turn- 
table steering was adopted, the upper portion 
of the bogie turntables being built to accommo- 
date bearing bosses on the swan necks. The 
rocker pins through which the swan necks are 
connected to the turntables are mounted in self- 
aligning roller bearings designed to take loads 
of about 120 tons on each turntable. When a 
single tractor is being used to haul the trailer a 
steersman’s platform is attached to the rearmost 
bogie as shown in one of our illustrations. 


twin-wheel axles by six hydraulic cylinders 
having a stroke of 18in and a bore of 9in. This 
form of hydraulic axle unit has been used by the 
firm for a number of vehicles carrying loads of 
more than 100 tons, but this is the first time that 
three rows of axles have been used. In smaller 
capacity vehicles where two rows of wheels 
support the bogies, compensation for road 
irregularities is provided effectively by allowing 








Each bogie is carried on its three rows of Rear Bogie and Steering Platform 
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a free flow of hydraulic fluid between the cylinders 
on the same side of a bogie. In the case of the 
present trailer, however, where there are six 
hydraulic cylinders, a measure of three-point 
suspension is essential in order to ensure that the 
tyre loadings are maintained substantially con- 
stant. To-effect this the inner four cylinders of 
each bogie, which are furthest away from the 
drawbar end, are allowed to oscillate to ground 
contour. The other two cylinders carrying the 
outermost axles have a measure of cross com- 
pensation, thus forming the base of the suspension 
triangle. When the trailer is carrying a high load 
a full degree of cross compensation between the 
foremost cylinders of the leading bogie and those 
of the rearmost cylinders of the trailing bogie 
can be prevented by closing a wheel valve. In 
addition, a limited amount of cross compensation 
is provided for the cylinders by the fitting of 
hydraulic stabilisers mounted horizontally at 
each end of each bogie. In these cylinders the 
pistons are kept in the centre by coil springs in 
compression, and allow a limited movement of 
fluid to the near or offside cylinders as and when 
necessary. 

The steering of the vehicle is of interest and 
it has been designed to avoid tyre scrub during 
movement. The centre row of wheels of each 
bogie are not steered, whilst those at the front and 
rear, when turning, all point to a common centre 
which is, in fact, the centre of the radius described 
by that bogie. The wheels of the front bogie 
are steered by the movement of the tractor in a 
comparatively simple manner. The drawbar, 
being coupled to a vertical steering post, operates 
the steering by a system of splayed levers, giving 
true Ackermann movement to the steerable axles. 

The steering of the rear bogie, however, in 
the case of a long vehicle of this nature, presents 
problems which have received special attention. 
For normal travelling. an ideal arrangement 
ensures that the rear bogie follows the front 
bogie and this is, of course, essential on winding 
roads or for negotiating awkward bends without 
too much delay. In order to achieve this, the 
movement of the frame main members in relation 
to the rear bogie is made use of in the following 
manner. At the centre of the bogie turntable a 
massive king pin is arranged and as this pin is a 
fixture with the upper turntable it remains in 
constant relation to the main members. To 
the underside of the king pin is attached a 
lever which is connected by a push-pull bar to 
operate the system of steering levers on the bogie 
support members. 

In many cases, however, especially with a wide 
load and in restricted spaces, additional steering 
control of the rear bogie is essential and in such 
cases hydraulic pressure applied to the steering 
cylinders provided in each bogie, gives additional 
movement of the rear of the vehicle in any desired 
direction. 

The push-pull bar is spring loaded and the 
movement of the steering system by hydraulic 
means can normally be carried out without 
disconnecting the automatic steering control. 

When using a rear tractor, the connection 
between the tractor and the rear of the trailer 
is in the form of a reversed drawbar, having 
the eye at its apex, pushing on a pin and jaw 
positioned above the normal drawbar connection 
on the trailer. This arrangement enables the 
automatic steering of the rear bogie to be quite 
independent of the rear tractor connection, and 
it is interesting to note that the steering of the 
rear tractor is controlled simply by the forward 
projecting drawbar, the front tractor wheels 
having the usual castoring action. 

The driver of the rear tractor does not use his 
steering wheel and the usual function of this 
tractor is to push only, except when the unit is 
being shunted. It should be mentioned that the 
springs on the push-pull bar, which automatically 
control the steering of the rear bogie, are 
assembled in compression, but at all times the 
force which can be applied by the hydraulic 
steering cylinders is considerably greater. 

The electric-hydraulic equipment is also of 
particular interest and as far as possible the 
equipment is duplicated so that a breakdown of 
any one unit will not cause very great difficulty. 
A 10 hp. diesel generator mounted on each 
bogie is of SkVA capacity and is eapable of 
working two 2 h.p. motors. Each motor drives 
a hydraulic pump at 1500 r.p.m., and one of these 
only need be used to work the auxiliary 
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hydraulic steering. To raise the frame of the 
trailer and its load through the hydraulic suspen- 
sion cylinders the two motors of a bogie are used 
together. In order to ensure the stability of 
the vehicle under all conditions only one end 
may be raised at a time, and for this purpose 
change-over switches are provided. The hydraulic 
controls used for both raising and steering the 
trailer are situated at convenient points, those for 
steering being mounted just above the drawbar 
position. 

The height of the swan-neck bearings above 
the bogies, coupled with the fact that two rows 
of wheels on each bogie are compensated by 
free hydraulic movement in the fore and. aft 
direction, introduced the question of bogie 
stability. It will be appreciated that heavy 
braking of the vehicle during the descent of a 
steep hill would bring about opposing forces 
by the gravitational movement of the load being 
restrained at ground level. This would cause a 
tendency for the drawbar end of the rear bogie to 
lift. In order to counteract this each bogie 
is restrained from tilting forward by the fitting 
of the two cylindrical units to be seen at the 
ends of the swan necks in the illustrations. 
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Each of these units is filled with twenty-four 
Belleville spring plates which normally have a 
small amount of compression, and their resist- 
ance has proved very effective in resisting lifting 
of the bogies. This safety device is effective 
when the bogies are aligned with the longitudinal 
axis of the vehicle and up to about 30 deg. 
deviation. Beyond this angle a second device 
comes into effect. This consists of two shut-off 
valves on each bogie which, when the turntable 
has rotated beyond a certain angle, arrests the 
free compensation of the four outermost 
cylinders. 

All wheels of the trailer are fitted with powerful 
154in diameter brakes with 7in wide shoes, of 
the two leading shoe design, acting in both 
directions. These brakes are pneumatically 
operated through relay valves and on each bogie 
they act simultaneously but independently. 
The driver of the tractor applies the brakes by 
means of a pedal, whilst the steersman on the 
rear platform can apply all brakes in an 
emergency. A loudspeaker and microphone 
telecommunication system is installed between 
the driver’s cab and the rear steering platform 
to assist the crew in their work. 


Verein Deutscher Ingenieure 
Meetings in Essen 


| 4 was a happy thought which prompted the 
council of the Verein Deutscher Ingenieure to 
return to the Ruhr, and Essen, after a period of 
twenty-five years for its eighty-third annual 
meetings. These took place from Saturday, 
May 16th till Tuesday, May 19th. The Verein 
received a warm welcome not only from Essen, 
but from its branch Vereins of the Ruhr, 
Bochum, Emscher-Lippe, Lenne, and West- 
phalia, and visits were arranged to interesting 
works in all these districts. On the Wednesday 
before the V.D.I. meetings, the “‘ Haus der 
Technik ” near the railway station was officially 
opened by the Oberbiirgermeister of Essen, Dr. 
Toussaint, in the presence of Government and 
university representatives and members of the 
Technical High School of Aachen, which has 
sponsored and assisted in the rebuilding scheme. 
The buildings, which have been rebuilt in the old 
style, provided not only the main business offices 
for the V.D.I. during the meetings, but lecture 
theatres and rooms for many of its technical 
sessions. The rebuilt Saalbau and the exhibition 
buildings in the Gruga Park accommodated the 
larger meetings and the social gatherings. 

On the morning of Saturday, May 16th, the 
opening meeting was held in the large hall of the 
Saalbau, with an attendance of about 2500 
members. The Curator of the Verein, Professor 
Dr.-Ing. E. Siebel, referred to the theme of the 
meetings, “ Kraft und Stoff,” or the considera- 
tion of energy and matter, which, he said, were 
essential to the engineer. He then declared the 
meetings open. 

Dr. Toussaint, the Oberbiirgermeister of 
Essen, welcomed the Verein Deutscher In- 
genieure and its members to the city. For 
centuries Essen had been, he said, the centre of the 
Ruhr district, and more than 90 per cent of its 
population were employed in industry. For that 
reason Essen took the greatest interest in the work 
of the engineer. 

The first of two main lectures was then delivered 
by Professor Dr.-Ing. Houdremont, of Essen, 
who took as his subject “ Thoughts on Present- 
Day Ideas Concerning Materials.” A century 
ago it was considered right to talk of power and 
materials as two separate ideas, but to-day we 
looked rather to the idea of energy in matter. 
An interesting example of the influence of 
atomic structure was the attempt to give a high 
polish to mirrors made of stainless steel to 
replace silver mirrors used in telescopes and 
other optical instruments. The experiment had 
failed owing to differences in surface structure, 
which were bound up with atomic structure. 
There was, he said, an intetesting field for futther 
investigati@h, not only in metals with a high 
conductivity, such as silver, but in bad con- 
ductors and insulators. In his lecture Dr. 


Houdremont gave some illustrations of modern 
work done on atomic structure of materials in 
America and in England. In conclusion he said 
that twenty years ago Germany was in the fore- 
front with its work on the structure of materials 
and their behaviour ; much remained to be done 
if the lost ground was to be regained. 

The second main lecture was given by Pro- 
fessor Dr.-Ing. Jaroschek, of Darmstadt, who 
spoke on ** Some By-ways in Power Production.” 
Looking back for forty -years, it was interesting, 
he said, to see how every ten years the demand 
for power had almost doubled. To-day, in 
Germany, the total amount of coal employed for 
the production of electric power was only 18 per 
cent of the total coal won, or about 30 per cent 
if the coal used by the coke ovens was included. 
It was of interest to note that the amount of coal 
raised in the Ruhr district in 1913, 1928 and 1953 
was almost the same, which showed how far the 
engineers had economised in the use of fuel by 
improving the efficiency of prime movers. The 
question of coal stocks was important, and 
every effort should be made to use the coal from 
all seams and to build special furnaces for the 
lower-quality fuels. Much had been written in 
the European fechnical press concerning the 
progress made in the construction of gas turbines, 
but Professor Jaroschek said that, having no 
home supplies of oil or natural gas, Germany 
could not use large gas turbine power stations. 
The use of blast-furriace gas for power pro- 
duction in gas turbines was, however, important, 
and he suggested that engineering works should 
co-operate with the iron and steel industry in 
building such a plant. He did not think that 
atomic reactor plants would be important power 
producers in Germany, owing to the lack of 
suitable ores, such as those of uranium. 

After these two lectures the meeting adjourned 
and a visit was paid to the exhibition entitled 
** Material, Tool and Machine,” which was 
formally opened in Hall I in the Gruga Park by 
Dr.-Ing. O. Laue, the president of the Ruhr 
Branch Verein. The exhibition, which remained 
open until May 31st, included a fine collection of 
historic photographs and drawings illustrating 
the beginnings of the wrought iron and steel 
industries. 

On Saturday afternoon five technical sessions 
were held in the Haus der Technik. In the session 
on “ Materials and Construction,” Professor 
Dr.-Ing. M. Pflender, of Berlin, spoke on the 
selection of materials and the limits to their uses. 
Dr.-Ing. H. Braun, of Diisseldorf, dealt with the 
choice materials having special regard to corro- 
sion and wear. The question of the relation 
of building tests with actual strength character- 
istics was the subject chosen by Dr.-Ing Gassner, 
of Darmstadt. e subject of the reduction of 
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noise formed a new series, to which Mr, Ef, 
Ebert, of Essen, contributed views on noise 
reduction in connection with lorries and the 
testing and selection of noise reduction devices, 
Dip-Ing. O. Gerber, of Stuttgart, dealt with 
improved means for sound absorption and 
their usé in exhaust pipes and air intakes. 
Dr.-Ing. Zeller, of Stuttgart and Essen, spoke 
on the engineering aspects of noise reduction, 

Another new session was that devoted to the 
consideration of technical knowledge and the 
daily press. Dr.-Ing. Fr. Mortzsch, of Frank- 
fort, dealt with the preparation of technica} 
articles for the daily press. Dip.-Ing. H, 
Droscha, of Frankfort, gave some interesting 
examples of American practice in presenting 
technical facts in a popular way. Director Dr, 
H. Schade, of Munich, dealt with the inventions 
and outlined new proposals made by the German 
Patent Office, for a tribunal to which disputes 
between employer and employee could be referred 
when agreement has not been reached. Dr. 
Heine, a patent agent of Frankfort, spoke on 
the need for giving assistance to inventors and 
outlined the steps taken in England in this 
connection and discussed how far similar help 
could be arranged in Germany. 

In a Medical Session the question of occupa- 
tional diseases was considered. Dr. P. Rosen- 
berger, of Diisseldorf, pleaded for a_ better 
understanding of the human capacity for 
output, which, he said, should lead to 
the right man being used in the right place. It 
was necessary to remind designers of new pro- 
cesses and machines, not only to consider out- 
put, but to see that the status of the man in 
charge was not lowered. 

On Saturday evening members attended an 
“ Essen ”’ evening as guests of the Ruhr Branch 
Verein, in the large hall of the Saalbau, where 
they were welcomed by Dr.-Ing. O. Laue, the 
president of the Verein. 

The annual general meeting of the V.D.I. 
was held in the large exhibition hall in the 
Gruga Park on Sunday morning, May 17th, at 
9 a.m., and was followed by the “ Festakt” 
at 10.30 a.m. More than 3000 members and 
guests attended. ~The meeting opened with the 
playing of the Meistersinger Overture by the 
Essen Orchestra, after which the president 
of the V.D.I. Bundesminister Dr.-Ing. H. 
Schuberth, of Bonn, gave his address. He 
said that the V.D.I. had from its beginning, nearly 
100 years ago, always sought to raise the status 
of the engineer and, as a technical and scientific 
society, to provide the means for developing a 
high professional standard. When it resumed 
its work in 1945 the V.D.I. had sought to 
widen and deepen the outlook of the engineer ; 
young members were now coming forward 
and within the V.D.I. they would find valuable 
experience which would enable them to work 
as a team. 

Then followed the greetings from Oberstadt- 
director Greinert, for the city of Essen, and 
from the Minister Director, Dr. Brandt, the 
representative of the Government of the Lands 
of the North Rhine and Westphalia. As repre- 
sentative for the rector of the Technical High 
School at Aachen and the Haus der Technik, 
Dr. Schulz-Grunow spoke on the close co- 
operation of the V.D.I. and these institutions. 
Other speakers included Dr. O. Laue, the presi- 
dent of the Ruhr Verein, Dr. Hilbert, as repre- 
sentative of the Chamber of Commerce and 
industry, and Dr. Wagner, as president of the 
Union of German scientific and _ technical 
institutions. The president then called upon 
Dr. Etzel, a Vice-president of the High 
Authority of the European Coal and Steel 
Community, Luxembourg, who at the invitation 
of the V.D.I. gave his lecture on the plan for the 
production of coal and steel under the Schuman 
scheme and its political meaning and technical and 
economical importance, for the six member states. 

Having thanked Dr. Etzel, the president then 
proceeded with the distribution of the honours 
awarded by the Council for 1953. The Grashof 
Medal was presénted to Professor Dr.-Ing. 
Rudolf Plank, of Karlsruhe, for his outstanding 
work in thermodynamics and refrigeration, his 
long service as Professor at the Technical High 
Schools of Danzig and Karlsruhe, and as curator 
of the Verein. 

The V.D.I. Mark of Honour was conferred 
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upon Professor Dr.-Ing. Edwin Meister of 
Ludwigsburg, for his work among textile engi- 
neers as teacher, and as the founder and chair- 
man of the Arbeitsgémeinschaft of the German 
Textile Engineers. The Mark of Honour was 
also bestowed upon Dr.-Ing. Robert Meldau, 
of Harsewinkel, near Giitersloh, for his pub- 
lications on dust suppression, the protection 
of patentees and the development of tech- 
nical scientific societies. The same honour was 
conferred on Professor Dr.-Ing. Schmaltz, of 
Frankfort, for his technical work on metal 
surface measurement and his development of 
apparatus for determining the quality of surface 
finish. 

The V.D.1. ring, which is given to encourage 
young men under forty years of age, was this 
year presented to three members, first, works 
manager Hans Bechman who, having served 
Car! Zeiss in Jena, played a leading part in 
establishing and operating the Zeiss-Opton 
works founded in Oberkochem, near Heidenheim ; 
secondly, Dr. Wilhelm Griese, for his work on 
the development of welding methods during 
the last ten years; and Dr. Ing. Werner Thuss, 
who worked with the firm of J. M. Voith, of 
Heidenheim, on the development of the Kaplan 
water turbine. 

The Festakt ended with the playing by the 
Essen Orchestra of Brahms’s Academic Overture, 
and in the evening a festival performance of 
Strauss’s ** Die Fledermaus ” was given in the 
opera house. 

The morning of Monday, May 18th, was 
devoted to the reading and discussion of tech- 
nical papers and the afternoon to half-day 
excursions and visits in the near neighbourhood. 
The latter included a tour around the Duisburg 
Ruhrort harbour and visits to the iron and steel 
works of the Bochumer Verein, and collieries 
and coke oven plants. One of the first papers to 
be read was one on the production of large steel 
forgings, by Dr.-Ing. H. Gummert, of Essen. 
He described the machinery used and stated that 
to-day the production of large forgings amounted 
to about 4 per cent of the total production of 
raw steel. Dr.-Ing. E. Hérmann, of Miilheim- 
Ruhr, spoke of the progress which had been 
made in the welding process, using electro- 
inductive heating. A third paper was read by 
Dr.-Ing. Koenig, of Hattingen, on the production 
of agricultural tractors. 

The series of papers dealing with automobile 
engineering included one by Dr.-Ing. Bergmann, 
of Brunswick, on the frame strength of motor 
vehicles ; while Dip.-Ing. K. Lampe dealt with 
the influence of shock absorbers on the adhesion 
of the tyres, and described electrical apparatus 
which had enabled measurements of the effect of 
shock absorbers to be made, so that any loss in 
adhesion of the tyres on the road surface could 
be observed. New ideas in braking were de- 
scribed in a paper by Obering. M. Wegener, of 
Munich, and Obering. W. D. Bensinger, of 
Stuttgart, dealt with the cooling of internal com- 
bustion engines by air and also by liquids. 
Dr.-Ing. A. Collsen, of Stuttgart, dealt with the 
development which had taken place in the design 
and production of electrical auxiliaries for motor 
transport vehicles ; and Obering. H. Hoffmann, 
of Stuttgart-Untertiirkheim, described the recent 
advances in the design of diesel engines for fast- 
running vehicles. 

An interesting series of papers dealing with 
power station work was presented in the “ Lich- 
tenburg ’’ Cinema, which was filled to capacity. 
The first paper was that by Dip.-Ing. Fr. F. 
Wiese, of Essen, who discussed the design of 
power stations for collieries. That paper was 
followed by a symposium on the design, con- 
struction and working of the new 600 deg. Cent. 
steam turbine power unit, which was designed 
and built by Siemens Schuckert A.G., of Miil- 
heim-Ruhr, for the Leverkusen works of the 
A.G. Farbenwerke, and which has now been in 
successful operation under load conditions for a 
little more than a year. The team of speakers 
included Dr.-Ing. H. Tietz, of Leverkusen ; 
Dr. M. Werner and Dr. W. Ruttmann, of Lever- 
kusen ; Dr.-Ing. H. Buchholz, of Diisseldorf ; 
and Dip.-Ing. R. Schinn, of Miilheim-Ruhr. A 
short description of the general layout and 
design of the plant was given. It includes a 
Durr-Benson water-tube pressure-fed boiler, 
designed to supply steam at a pressure of 160 
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atm. and a temperature of 610 deg. Cent. to a 
high-pressure, high-temperature steam turbine, 
by Siemens-Schuckert A.G. The austenitic 
steel piping between the boiler and the turbine 
works at red heat. The speakers gave a full 
account of the design and constructional work 
done by the builders and the research work 
carried out by the steel firms and other research 
organisations, including the supervising body, 
the “‘ Uberwachungs Verein,” on the parts of the 
boiler and turbine, the steam collecting drums, 
the high-pressure connecting pipes, and the 
control valves and stuffing-boxes. Some of the 
difficulties met with in construction and operation 
were described, and it was stated that the pressure 
and temperature chosen was such that with the 
newest alloy steels and improved methods of 
welding no difficulties need be expected even 
with slightly higher temperatures and pressures. 

In the section on heating and ventilation, Dr.- 
Ing. A. Kollmar, of Berlin, read a paper on 
heating systems for industrial and administration 
buildings, and the newer heating systems. 
Descriptions were given of a hot water heating 
system in a steel works, and experiences with 
post office heating systems. Dr. W. Herbst, of 
Berlin, reported on his recent visit to North 
America to study the heating and ventilation 
systems in use in America. The section on 
measurement under works conditions had three 
papers, one by Dr.-Ing. H. Staudinger, of Berlin, 
on the measuring and testing of large machinery 
under construction ; Dr.-Dip.-Ing. R. Jarausch, 
of Duisburg, dealt with power measurements 
under working conditions ; and Dr.-Ing. H. 
Stabe, of Frankfort, dealt with the documentation 
needed when recording technical measurements 
by instrumentation. 

In the evening of Monday the V.D.I. public 
lecture was given in the large hall of the Saalbau, 
by Herr H. Dickmann, of Diisseldorf, who spoke 
on “‘ Eisene Arbeit-Eisene Manner.” He gave an 
historical account of the rise and development of 
the iron and steel, woodworking, ceramic and 
textile industries, which were so well illustrated 
in the exhibition arranged by the V.D.I. in con- 
nection with its meetings, and described the 
principal men associated with that work. The 
lecture closed with a film showing heavy work in 
a steel works and the blast-furnaces of the 
Wocklumer Hiitte, near Balve, in Westphalia. 
In the evening there was an informal dinner in the 
Saalbau Restaurant. 

Tuesday, May 19th, was taken up by a series 
of whole-day visits in the territory covered by the 
Ruhr, Bochumer, Emscher-Lippe, Lenne and 
Westphalia Branch Vereins. Among other works 
visited in the Essen area were the locomotive 
works of Fried. Krupp. The Siidwerke G.m.b.H., 
Essen, showed the construction of heavy trans- 
port lorries, and other works were the Gutehoff- 
nungshiitte Oberhausen, Sterkrade ; the Demag 
A.G., Duisburg; the Mannesmann-Hiitten- 
werke A.G., Duisburg-Huckingen ; the Rhein- 
ische R6hrenwerke A.G., Miilheim; the 
Babcockwerke A.G., Oberhausen ; and Fried- 
richsfeld, near Wesel; and the Duisburger 
Kupferhiitte, Duisburg. In the Bochumer 
area, visits were paid to Deutsche Mannes- 
mann Rohrenwerke, the Ruhrstahl A.G. Hein- 
richshiitte Hattingen, Lohmann und Stolterfoth 
Maschinenfabrik, Witten; the Fried. Krupp 
cokeries and mines “Hannover” and “ Han- 
nibal,”” Bochum-Hordel; and the Mining 
Museum at Bochum ; in the Emscher-Lippe area 
to the Hiittenwerk Oberhausen A.G. wire drawing 
plant at Gelsenkirchen; . Deutsche-Libby- 
Owens A.G., Gelsenkirchen ; and the Flender 
G.m.b.H. at Bocholt ; in the Lenne area to the 
Koepchen Storage power plant at Herdecke ; 
the Verein Deutsche Metallwerke ; the “ Elek- 
tro Mark” power station at Elverlingsen ; and 
the Luisenhiitte Wocklum, near Balve; in the 
Westphalia area, to Wagner and Co. Werkzeug- 
maschinenfabrik, Dortmund ; the Maschinen- 
fabrik Deutschland G.m.b.H., Dortmund ; the 
Gelsenkirchen Bergwerke A.G. coke oven power 
stations ; and the Dortmund Union Braueri and 
other leading breweries. 





Om DrRittinGc AT Screveton.—Drilling for oil has 
recently been begun, by the D’Arcy Exploration Com- 
pany, at Screveton, near Newark. In the first three 
days the drilling bit reached a depth of 512ft. The well 
is planned to be drilled to about 3500ft. 
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African Engineering News 
( By Our South African Correspondent ) 


Cape Town’s £6,000,000 Water Scheme 


Seventeen big companies, including 
some from South Africa, Britain, the United 
States, Holland, France, Germany and Switzer- 
land, have tendered for the construction of the 
earth dam in Cape Town’s £6,000,000 water 
scheme at Wemmershoek. The tenders range in 
their estimates from £1,890,434 by Geo. Wimpey 
and Co., Ltd., to £3,089,614 by the Mitchell 
Engineering Group, both of Great Britain, and 
in time of construction from two and a half to 
four years. 

This is the biggest single contract ever put out 
by the city council, and it will be at least two 
months before the successful contractor is 
announced. In the examination of the tenders 
such facts as the firm’s experience of similar 
works, resources and plant, and the experience 
of personnel will be taken into consideration. 
The tender calls only for the construction of the 
dam and does not take into consideration any 
piping, — is expected to cost nearly 


> > 


Timber Needs and Afforestation Schemes in 
South Africa 


Great progress is reported in plans to 
meet Southern Africa’s timber needs. Local 
production of pine is steadily increasing and it 
is estimated that 40,000 standards were obtained 
from private and State saw mills in the Union 
last year. The progress in the Union is reflected 
in the sharp drop in imports of soft wood 
(coniferous) in 1952. This is in line with recent 
developments and extensions in the compressed 
wood industry. Figures supplied by the Depart- 
ment of Customs and Excise give imports for 
1952 as 13,332,851 cubic feet, valued at 
£5,915,315, compared with 20,057,610 cubic feet, 
valued at £7,774,944 in 1951. Encouraged by 
the promising outlook for the industry many of 
the Union’s sawmills have been brought up to 
date. Modern machinery has been installed and 
many mills are fast becoming competitive with 
their overseas counterparts. Much has yet to 
be done, however, before the Union reaches self- 
sufficiency. Expansion plans include the doub- 
ling of pine forest acreages so that 1,000,000 acres 
will be planted by 1975. 

Meanwhile, there are vast afforestation schemes 
under way in Swaziland. On the banks of the 
Usutu River the Colonial Development Cor- 
poration is planting what is claimed to be the 
biggest artificial pine forest in the Southern 
Hemisphere. These pines, which grow five to 
ten times faster than similar trees in the Northern 
Hemisphere, are being planted at the rate of 
4,500,000 a year. It is expected that planting 
will be completed by 1955. Eventual yield from 
the Corporation’s 108,000-acre estate is estimated 
at 2250 tons of logs a day—or 18,750,000 cubic 
feet a year. The output will be used for much- 
needed building timber, boxes and paper pulp. 
The estate spans the Usutu River, and the 
northern and southern portions are connected 
by a 180ft high steel and concrete bridge across 
the river. 

In the nurseries, 5,500,000 transplants were 
grown for the 1951-52 planting season target of 
10,000 acres. Simple organisation is making the 
undertaking less formidable. The whole estate 
has been divided into five blocks, each controlled 
by a trained forester. Each block is subdivided 
into five sections, each of which will have a 
planted area of 3000 acres to be supervised by a 
foreman. 

This great effort by the Colonial Development 
Corporation is being matched by a similar 
undertaking by a South African Company. 

Peak Timbers, Ltd., owns 80,000 acres further 
north and is planting 55,000 acres with pines 
similar to those used in the Usutu forests ; 
37,000 acres have already been planted, and the 
remainder will be planted within two years. 
Initial production will be 7,000,000 cubic feet a 
year, or about one trainload of fifteen trucks a 
day. The first thinning of the plantations is 
planned for mid-1954, and machinery for a 
boxmill to be erected this year has. already. been 
purchased. 
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THE CORONATION NAVAL REVIEW 


In recent years there has been an increasing 
public indifference to the Royal Navy, a 
tendency to relegate it to the position of an 
ancillary Service, due no doubt to the need 
to reinforce the armies and air forces of 
the Western European nations and to the 
presumption that a great and powerful navy 
across the Atlantic is ready to come to our 
assistance in an emergency. It is thus very 
welcome not only to the Admiralty, but to 
all who realise the vital importance to this 
country of sea power that Her Majesty the 
Queen is to review her Fleet on June 15th. 
In numbers the assembled Fleet will be large 
—191 ships of the Royal Navy, to which 
must be added fifteen ships from the navies 
of the other Commonwealth countries, as 
compared with the 142 R.N. ships present 
at the 1937 Coronation Review. Even so, the 
total number of warships represents only 
about one-third of the full strength of the 
Commonwealth navies. No R.N. ships 
from the East Indies, Far East or South 
Atlantic Stations and only a portion of the 
Mediterranean Fleet will be present. Many 
vessels normally stationed in Home Waters 
will also be absent refitting. Moreover, as 
the Commonwealth navies are not mobilised 
for war, the representation from the Reserve 
Fleets is little more than a token—from the 
United Kingdom Reserve Fleet only. Three 
hundred naval aircraft will take part in a fly 
past, forty-eight of which will be reasonably 
modern fighters, including three squadrons 
each of eight Attackers and one squadron 
of eight Sea Hawks. ; 

The most striking change from the 1937 
Review is, however, in the types of ships of 
the Royal Navy which will be assembled. 
In 1937 there were eleven battleships, five 
carriers, sixteen cruisers (a relatively small 
proportion of our total strength of fifty 
because of the practice in those days of main- 
taining strong cruiser squadrons overseas), 
and sixty destroyers. These ninety-two 


ships—comprising nearly two-thirds of the 
142 vessels then assembled—were built to 
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seek out ane denne: the enemy fleet in 
battle, or to contain it, and thus to gain, 
maintain and exploit the control of the sea 
routes. In the 1953 Review their number has 
been reduced to a total of forty-two—one 
battleship, six carriers, seven modern cruisers 


‘and twenty-eight destroyers (including four 


of the large “‘ Daring ” class). No less than 
114 of the 190 R.N. vessels which Her 
Majesty is to review are frigates, mine- 
sweepers, coastal craft and similar small 
vessels. The 1953 Review, indeed, provides 
clear evidence of the change in the strategy 
and conduct of naval warfare since 1939. 
Our potential enemy of to-day has no need 
to use, nor has the naval strength to contest, 
the control of the sea routes—not, at any 
rate, until new weapons and missiles are 
introduced into naval warfare. He possesses 
no battleships or carriers and his twenty 
modern cruisers could achieve little in a 
pitched battle against the overwhelming 
surface forces of the N.A.T.O. navies. 
He would be more likely to employ his 
naval forces in an endeavour to deny the use 
of the sea routes to his enemies, with his 
large force of submarines and long-range 
aircraft, by mining, and by attacking focal 
areas of trade with his cruisers and armed 
merchant raiders as opportunity offered. 
It was thus essential that our naval building 
effort under the rearmament programme 
should be concentrated on small ships to 
counter the fast submarine and the mine ; for 
it has been made clear by the late Govern- 
ment that we could not even hope to win 
another Battle of the Atlantic—to safeguard 
our imports of food and raw material— 
without the help of the United States Navy. 
Plans were accordingly made to convert 
forty-five of our 110 destroyers to fast 
frigates—the quickest and cheapest method 
of providing suitable anti-submarine vessels— 
and to build twenty-four fast anti-submarine 
frigates and ninety-six minesweeping vessels 
of new design. Not many of these ships have 
yet been completed, but Her Majesty will at 
least be able to see that good progress has 
been made in meeting our most essential 
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requirement—the safety of our sea 
communications. 

Wars, however, are not won by standing 
on the defensive and unless we are to continue 
indefinitely to rely on a great and powerful 
nation across the Atlantic, it is essential to add 
to our small number of carriers and cruisers— 
the craft required for offensive operations in 
enemy waters—as soon as ourresources permit. 
When the carriers building since the war are 
completed, we shall have only seventeen 
carriers and twenty-four modern cruisers, a 
number wholly insufficient even to meet our 
defensive requirements on the ocean trade 
routes. Happily, the Royal Navy can ccunt 
on the assistance of the navies of the other 
Commonwealth countries in time of war and 
it is pleasing to note that they are to be 
represented by fine, powerful ships at the 
Review—a carrier from Australia ; a carrier, 
two cruisers, a destroyer and two frigates 
from Canada ; a cruiser from New Zealand ; 
a cruiser, a destroyer and a frigate from 
India, and two frigates from Pakistan. 
Foreign navies will also be represented, not- 
ably by the powerful United States 8in gun 
cruiser, “‘ Baltimore,” and one cruiser each 
from Brazil, France, The Netherlands, Russia, 
Spain and Sweden. 


MARSHALLING YARDS 


There is no branch of railway engineering 
that calls for closer and more complete 
co-operation between the different technical 
departments and between those depart- 
ments collectively and the traffic officers, 
than in the design of modern marshalling 
yards. The permanent way engineer, the 
mechanical engineer and the signal engineer 
all have important and closely related 
parts to play ; but the success of a fully- 
mechanised yard originates from the clearest 
initial understanding between the operating 
department and the engineers as to what is 
required from such a yard, and what will be 
required from the motive power department 
in the loads to be propelled, and the precise 
speeds necessary. The performance of a 
marshalling yard is in every way comple- 
mentary to modern schemes of signalling at 
junctions, other key points and stretches of 
line that are liable to become congested ; 
for there is no point in clearing the main 
running lines of bottlenecks if congestion 
is merely to be transferred to the marshalling 
yards. For this reason we welcome particu- 
larly the interesting paper presented to the 
Railway Division of the Institution of Civil 
Engineers on May 5, 1953, by Mr. R. E. 
Sadler, on “ The Design and Equipment of 
Modern Marshalling Yards.” The author 
himself dealt very fully with the track lay- 
out, the gradients and the running charac- 
teristics, including problems arising from the 
use of rail brakes; but the presence of 
several distinguished traffic officers, of signal 
engineers, and of manufacturers of the 
specialised equipment used in modern yards, 
gave rise to an unusually comprehensive 
discussion and served to emphasise the 
many-sided nature of the problem involved. 
It was pointed out, for example, that rather 
more than half the total freight locomotive 
hours on British Railways are occupied 


in shunting, and while it is a matter of 


urgency to speed up and cheapen freight 
services in this country the marshalling yard 
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offers great scope for economies in operation. 

Mr. Sadler made a strong case for the 

replacement of groups of small flat yards 
by one or more fully mechanised hump 
yards, in which considerable financial savings 
are possible. But even in fully mechanised 
yards of the kind so far built in this 
country the waste of time in shunting has 
not been entirely eliminated. With good 
judgment of the running qualities of wagons 
descending the hump and expert manipula- 
tion of the rail brake controls the time spent 
in “ pushing down” the various classification 
tracks, after humping is completed, can be 
much reduced, as compared with the per- 
formance in a non-mechanised layout. There 
are, however, many factors that can affect 
the working adversely, and taking things all 
round as much as 30 per cent of each twenty- 
four-hour period may be spent in “ pushing 
down.’ So far, in every British yard where 
rail brakes have been installed, wagons pass 
over nO more than one such brake in their 
passage from the crest of the hump to the 
classification tracks, whereas in America 
a second, and in some cases, even a third 
group of brakes is frequently used. The 
use of a steeper gradient from the hump, 
with consequently higher wagon speeds, 
permits of greater flexibility of control 
providing that a secondary set of brakes is 
installed. Higher speed from the hump 
would enable sluggish wagons to reach the 
end of their particular siding without the 
need for “‘ pushing down,” while the avail- 
ability of secondary, as well as primary, 
rail brakes permits of more accurate control 
of free runners. But while the secondary 
brakes need not be so long as the primary 
ones no fewer than eight secondaries are 
desirable in a yard having two primaries. 
The capital cost is thereby increased con- 
siderably, though the opportunities for saving 
engine time are equally increased. Although 
there will be a second pilot available, hump- 
ing of a second train cannot be started until 
all “‘ pushing down” work from the previous 
train is completed. 

Mr. Sadler’s paper, with its numerous 
diagrams and mathematical appendices, is 
likely to remain a standard work on the 
dynamics of hump yard operation for many 
years to come. The opportunities for 
modernisation in Great Britain are just now 
very favourable. Freight trains are becom- 
ing heavier and faster; longer runs are 
being made between stops for examination, 
and the possibilities for concentrating mar- 
shalling yard work in larger centres, rather 
than a number of smaller ones, is thereby 
enhanced. As the author remarks: “ The 
next decade, therefore, offers an oppor- 
tunity, as never before, to reduce the number 
of marshalling yards in Great Britain. If 
the number could be reduced by as much 
as one-third of the present number benefits 
would accrue in quicker transits and financial 
savings, beyond the dreams of all but those 
few who have given this important matter 
special study.” Reading the paper, how- 
ever, and recalling the sporadic way in which 
mechanised marshalling yard practice has so 
far developed in this country we hope that 
if such large reconstructions as Mr. Sadler 
envisages are undertaken they will be 
schemed out on the broadest possible basis, 
with careful consideration of the carrying 
capacity of the lines between. Unfortu- 
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nately, the British railways have for some 
time been starved of capital and local 
reconstruction schemes have often been 
deferred until chronic delays to traffic, and 
increasingly frequent failures of equipment, 
have forced the issue. If, indeed, some 
middle course is now to be found between 
the expenditure of large capital sums on 
railway modernisation, as in France since 
the war, and the cheese-paring imposed 
upon our own railway system, the general 
improvement of marshalling yard facilities 
does appear to offer opportunities for great 
economies and considerable acceleration in 
the handling of basic traffics. 





Letters to the Editor 


( We do not hold ourselves responsible for the opini 
correspondents ) 


TRAINING OF RADIOLOGISTS FOR 
INDUSTRY 


Sir,—In the March 27th number you published 
an article entitled ‘‘ The Training of Radiologists 
for Industry.” Whilst agreeing wholeheartedly 
with Mr. Rockley that a very real need exists 
for a recognised form of qualification in indus- 
trial radiology, we consider that his article gives 
insufficient attention to training facilities which 
have existed for many years. 

The Kodak School of Industrial and Engineer- 
ing Radiography has been established for over ten 
years and can claim to have made a real con- 
tribution in raising the standards of training in 
industrial radiology by training well over a 
thousand students, from all parts of Great 
Britain and abroad. The opening of this school 
was announced in your journal on January 15, 
1943. The curricula of the various courses 
held include all the salient features that Mr. 
Rockley claims are desirable and, indeed, have 
done so since the school was established. A 
criticism which is made is that the “ short 
duration courses” impose limitations and 
cannot, in the time available, give comprehensive 
experience. A typical course lasting four full 
weeks affords approximately 130 hours of 
instruction, eighty of which are devoted to con- 
structive practical work, which is planned at all 
times to implement the lectures and to provide 
the essential practical experience in the tech- 
nique. The time available for training does not 
therefore compare unfavourably with that which 
might be devoted to the subject in, say, a session’s 
course of evening classes in a technical college. 
It is true that the courses at the Kodak School do 
not lead to any official qualification. However, 
the value of such training has been recognised 
by such important organisations as Lloyd’s 
Register of Shipping and the school also enjoys 
the official support of important Government 
departments. Examinations in the subject are 
taken by those seeking approval as radiographers 
on work coming under the survey of Lloyd’s 
Register of Shipping. No claims are made that 
the instruction offered does more than introduce 
the subject in a fully co-ordinated and practical 
manner—obviously, continued experience is 
essential for full competence. 

The fact that no “ official” training exists 
should not obscure the contributions that have 
been made in the past and are, indeed, still being 
made ; a very lively interest exists in the courses 
held at the Kodak School and this interest shows 
no sign at all of abatement. Every support is 
given to Mr. Rockley and all those who would 
like to see the certification of industrial radio- 
logists by an official diploma, but in the meantime 
the usefulness of this well-established school 
should not be forgotten. 


of our 





E. J. GRIMWADE 
Kodak School of Industrial and 
Engineering Radiography, 
Wealdstone, June Sth. 
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British Electrical Power Convention 


Tue British Electrical Power Convention’ 
which is being held this year at Torquay, was 
formally opened at 10 a.m. on Tuesday, June 
9th, with a civic welcome by the Mayor of 
Torquay. The theme of the convention is the 
role of electricity in the prosperity of the nation 
and Sir John Hacking’s presidential address on 
Tuesday dealt with the production and use of 
energy in Great Britain. This address made an 
apt prelude to the subsequent proceedings, 
which began with a paper on Tuesday afternoon 
by Colonel B. H. Leeson, on “ Electricity and 
National Prosperity,” followed, on Wednesday, 
by a group of papers concerning the part played 
by electricity in industry and, on Thursday, 
by a second group of papers dealing with elec- 
tricity and food production. In his address, 
Sir John Hacking gave a general review of the 
development of Britain’s energy resources over 
the past few decades. He showed how the 
various users of raw fuel had contributed 
toward economies in the amount of all fuels 
consumed for each unit of output. Thus, 
from 1920 to 1952, metallurgical coke ovens 
had reduced their fuel consumption by about 
17 per cent; the steel industry had used 45 
per cent less fuel per ton of finished steel ; the 
gas industry had economised to the extent of 
12 per cent, and public electricity supply had 
reduced by 56 per cent the amount of fuel 
needed per kilowatt hour reaching the con- 
sumer. Turning to the future, Sir John pointed 
out that full development of known hydro- 
electric sources in Great Britain, including 
schemes now under construction, would produce 
additional annual energy equivalent to 3,000,000 
tons of coal. The corresponding saving to be 
expected from wind power, taking an optimistic 
view. would hardly exceed 1,000,000 tons ; 
likewise, tidal power from the Severn barrage 
could effect an annual saving of about 1,000,000 
tons. In short, the maximum output from these 
alternative sources in, say, twenty years’ time, 
would, therefore, be equivalent to about 5,000,000 
tons of coal a year. There remained nuclear 
sources of energy and Sir John affirmed that a 
stage had been reached at which the building 
of one or, preferably, more, large-scale experi- 
mental plants, using natural uranium, was well 
justified. He fully expected that, in the near 
future, Great Britain would go ahead with plans 
to consume natural uranium on a scale which 
would make a significant contribution to her 
electrical energy supplies in fifteen to twenty 
years’ time. The long-term solution to Britain’s 
energy problem, however, depended on the 
second stage of the nuclear programme—the 
development of the “‘ breeder ” reactor, using the 
comparatively plentiful uranium 238. 

Elsewhere in this issue, on page 837, we reproduce 
abstracts from the paper, “Electricity and 
Industrial Production,” which was presented by 
Mr. E. R. Wilkinson to open the third session 
of the convention, on Wednesday morning. 
The proceedings of the convention will close 
to-day with an electrical forum at 10 a.m., 
and the annual general meeting at 11.30 a.m. 





Short Notice 


Atomic Theory for Students of Metallurgy. 
By William Hume-Rothery. London: The 
Institute of Metals, 4, Grosvenor Gardens, 
S.W.1. Price 21s.——This book, the first edition 
of which appeared in 1946, was written primarily 
for honours students of metallurgy, but was 
welcomed also by research workers and other 
metallurgists who were interested in the new 
theories, but were unable to understand the 
papers and textbooks written by mathematical 
physicists. In this second edition, the last three 
chapters (on metals of high valency, the transition 
elements and some magnetic properties) have 
been partially or completely rewritten and 
brought up to date by the inclusion of work 
which has appeared during the last few years. 
The book was so well known and highly appre- 
ciated in its first edition that no further com- 
mendation of its revised form is necessary. It 
has had widespread influence in disseminating 
knowledge of atomic theory and its usefulness 
in this respect will now be increased. 
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Paddle Steamer for Loch Lomond 


By G. W. TRIPP, O.B.E., F.C.G.I., M.I.C.E. 


The paddle steamer “‘Maid of the Loch” came into service on Loch Lomond in 
Scotland last month to replace the “Princess May,”’ built in 1898 and now to go to 
the shipbreakers. The new ship of 557 gross tons has a length of 193ft, a breadth of 


28ft, a depth of 7ft and a draught of 4ft Tin. 


of 900 I.H.P. 


N days when the motor vessel is ousting 

the paddle steamer from pride of place it 
is refreshing to be able to record the advent 
of a new paddle steamer in the shape of 
“Maid of the Loch” for the sailings on 
Loch Lomond. The service of steamers on 
this loch is by no means an innovation, for as 
early as 1817 the little wooden paddle steamer 
** Marion,” which had a length of only 60ft 


She is propelled by a steam engine 


steamer should be replaced it was decided 
that the new vessel should be still bigger, but 
this necessitated her being dismantled at the 
builder’s yard and taken in sections by road 
to Balloch on Loch Lomond, and there re- 
assembled. This has been done and “ Maid 
of the Loch” (Fig. 3) was successfully 
launched at Balloch on March Sth, and her 
official trials took place on May 4th. She 
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colours being the new standard for Loch 
Lomond steamers. 

Her principal dimensions are : length 
193ft ; breadth, 28ft ; depth, 7ft ; tonnage 
557 gross ; loaded draught, 4ft 7in. Her 
engines, which were supplied by Rankin ang 
Blackmore, Ltd., Greenock, are of the 
diagonal compound reciprocating type with 
cylinders of 24in and 48in diameter, with g 
stroke of 5lin, developing about 900 i.h,p, 
The high-pressure cylinder is fitted with h.p, 
piston valve, and the low with I.p. valve of 
the latest balanced type, supplied by Andrews 
and Cameron. The manceuvring valve was 
supplied by Cockburns, Ltd., while reversing 
is effected by a steam-hydraulic gear furnished 
by Brown Bros., Ltd., of Edinburgh. The 
piston-rods and valve spindles are fitted with 
universal metallic packing. The general lay. 
out is shown in Fig. 4. The main condenser 
is of surface type, in which circulation js 





Fig. 1—“‘ Princess May ”’ 


and a tonnage of 57 gross, inaugurated 
sailings on the loch. The services were main- 
tained by private companies until in 1888 
they were taken over by the North British 
Steam Packet Company, to be transferred 
later to the Dumbarton and Balloch Joint 
Line Committee, representing both the 
North British and the Caledonian Railways. 
Up to the Great War there was an all-the-year- 
round service. After it the winter service was 
reduced to three days a week, and in the year 
1933 the service became a summer one only. 
Apart from two of the London County 
Council fleet of Thames steamers, which 
were not a success on the loch, the vessels 
have been specially built for the service, and 
for many years have come from the yard of 
A. and J. Inglis, Ltd., Pointhouse, Glasgow. 
The dimensions of these steamers were 
restricted by the fact that they had to be 
taken up the River Leven to the loch on their 
way from the builders on a day when the 
tide was sufficiently high for the purpose. 
Since the war the service has been main- 
tained by “‘ Princess May ” (Fig. 1), built in 
1898, and the larger ‘Prince Edward” 
(Fig. 2), built in 1911. The former, which is 
being replaced by the new steamer, has a 
length of 165ft, a breadth of 21ft, a depth of 
6ft, and a tonnage of 256 gross. She is 
driven by simple diagonal engines, having 
two cylinders of 34in diameter with a stroke 
of 48in. The principal dimensions of 
“Prince Edward” are: length, 175ft ; 
breadth, 22-1ft ; depth, 6ft ; tonnage, 304 
gross. Her engines are of the compound 
diagonal type, having two cylinders with 
diameters of 26in and 48in, with a stroke of 
48in. 
When it was arranged that the older 


came into regular service on May 25th. 

She differs from former steamers, in that 
she has two pole masts, has deck lounges and 
better provision generally for inclement 
weather, and she is the first Loch Lomond 
steamer to be given a wheelhouse, while the 
new colouring adopted adds to her good 
appearance. Her funnel is painted plain 
cream and she has a white hull with green 
boot toppings and white superstructure, these 





Fig. 2—‘‘ Prince Edward ”’ 


effected by a Drysdale centrifugal pump, 
driven by an enclosed forced lubricated 
steam engine. 

Steam is supplied by a Navy type boiler 
having a diameter of 10ft 6in and a length of 
17ft 6in, with about 2200 square feet heating 
surface and a pressure of 120 lb per square 
inch gauge. This boiler is oil fired, the 
Wallsend Slipway oil burning equipment com- 
prising duplex pumping and heating units 


Fig. 3—‘‘ Maid of the Loch”’ 
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and double burners fitted to each furnace. 
Closed stokehold forced draught condition is 
maintained by a forced draught fan driven 
an enclosed forced lubricated steam engine 
supplied by James Howden and Co. A pair 
of twin feed pumps and surface feed heater 
come from G. and J. Weir, Ltd. A mono 
type air pump, general purpose, bilge and 
fresh water pumps are steam driven and have 
been supplied by Thom, Lamont and Co. 

For lighting purposes a 10kW steam 
generating set has been provided by Belliss 
and Morcom Ltd. 

The paddle wheels, which are of the feather- 
ing type, have a diameter of 13ft, and each is 
fitted with eight rock elm floats, 11ft long by 
oft 6in wide, carried by substantial steel 
paddle arms and mounted on a cast steel 
boss. These impart to the vessel a speed of 
14 knots. 

She has accommodation for 1000 
passengers, the general arrangement being 
far superior to that provided on any of the 
former ships. Very good quarters have been 
allotted to the captain, mate, chief engineer, 
and eight members of the crew. On the 
upper, or bridge, deck, in addition to the 
wheelhouse, there is a large open area pro- 
vided with seats; the promenade deck 





Fig. 4—Engirtes of ‘‘ Maid of the Loch” 


extends the full length of the ship, and has on 
it two spacious observation lounges, the one 
aft being furnished with a bar; tea and 
light refreshments can be obtained in these 
lounges. On the main deck there is a large 
dining saloon forward, which can seat 
seventy passengers, while aft is a large and 
comfortably furnished saloon. A feature of 
these saloons is the large size of the windows, 
enabling passengers to have an uninterrupted 
view of the passing scenery while taking 
their meal. Forward of the engine-room and 
boiler-room on the lower deck is a tea-room, 
while aft is a small bar lounge, both of these 
being the only two with portholes and not 
large windows. 

Among points of special interest may be 
mentioned the extensive use of aluminium, 
the funnel and all the superstructure being in 
this material. The vessel is furnished with 
a loudspeaker equipment. That so large a 
vessel could be built and successfully launched 
away from a shipyard speaks well for the 
organisation, but there were many erection 
problems, perhaps the greatest being the 
handling and fixing of the boiler, but in this 
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the railway co-operated with the builder, and 
froma railway line near the ship, and with a rail- 
way crane, the work was done without a hitch. 

It is the normal practice to name a vessel 
at the time of launching, but in the case of 
the ‘“‘ Maid of the Loch” this was deferred 
until May 22nd, when the ceremony was per- 
formed by Lady Watson, wife of Sir D. G. 
Watson, G.C.B., a member of the Railway 
Executive. Afterwards the ship made a 
demonstration cruise, during which the 
smooth running and absence of vibration, 
and general comfort were noticeable. The 
assembly at the loch side took about six 
months. 

The service on the loch will now be main- 
tained by the new vessel and “ Prince 
Edward,” “‘ Princess May,” as already men- 
tioned, being consigned to the shipbreaker. 





Oceanographic Television Equipment 

Tue use of underwater television equipment in 
this country has already been widely reported 
in connection with diving and salvage operations 
in Her Majesty’s ship “ Reclaim.” The first 
concrete proposal, however, for an underwater 
television system was for marine biological 
research, for which use the above equipment was 
primarily developed, and 
in 1952 the National 
Institute of Ocean- 
ography suggested that a 
camera be installed in 
the Royal research ship 
“Discovery II” for 
oceanographic research. 
Accordingly an under- 
water casing to house a 
Pye image  orthicon 
camera was designed by 
the Admiralty Research 
Laboratory, Teddington, 
which is lighter and more 
easily handled than the 
equipment used _ in 
H.M.S. “ Reclaim.” It 
is also fitted with a 
stereoscopic attachment. 
Some details of this 
equipment have now 
been released, 

The casing constructed 
for the camera installed 
in H.M.S. “ Reclaim,” 
which was designed for 
1000ft depth, has in- 
ternal dimensions of 
224in diameter by 38in 
length, with a cylinder 
wall of tin and an 
end plate of I4in. This 
design, although cap- 
able of being handled by the equipment on 
H.M.S. “Reclaim,” was too unwieldy for 
normal use. The internal dimensions of the 
new camera, which was also designed for use 
down to 1000ft, were reduced to 19in diameter 
by 25in length. The wall thickness of the cylin- 
drical portion was reduced to #in with tin end 
plates, the necessary stiffness being added by 
external ribbing. The total weight of this 
camera is 7 cwt. 

As in previous designs, the camera window 
and cable gland were all mounfed on the square 
base plate of the casing, short legs being added to 
protect the cable and window when landing on 
the deck. 

Special modifications for underwater working 
were made at the laboratory to provide for 
remote alignment control for the camera pick-up 
tube, and remote image section heater control 
and a “ dampometer ” or moisture indicator is 
included, this consisting of a piece of blotting 
paper, the resistance of which is continuously 
monitored. 

The camera was equipped with 2}in f/1-9 and 
I4in f/2 lenses, either of which could be selected 
under water by the remotely controlled turret. 
An auxiliary lens system was used to achieve 
approximately the same angle of view in water as 
would normally be obtained in air with these 
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lenses. A _ split-field stereoscopic attachment 
using surface aluminised mirrors could be fitted 
to the 14in lens and used through the plane 
window, i.e. without the auxiliary lenses. This 
arrangement provides right and left eye pictures 
side by side on the screen, each one covering 
25 deg. by 18 deg. under water. A modified 
English Electric T/V receiver was placed in the 
wardroom as the main monitor. Pictures dis- 
played on the camera control unit monitor 
were photographed when required by a camera 
mounted on a bracket attached to the unit. 

The Institute of Oceanography reports that 
trials with underwater television have provided 
new information about the sea floor, and show that 
the technique can develop into a valuable oceano- 
graphical instrument, especially if used in con- 
junction with other gear. In its present form it 
is regarded as cumbersome, and its scope is 
limited by the weight of the camera in its steel 
casing, which makes it unsafe to use except in 
calm water, and by the difficulty of lowering it to 
any great depth. Both these difficulties are 
likely to be reduced in due course. The lens of 
the camera is normally directed downwards, but 
the camera can be lowered into a tilted position 
in which the form of the sea floor can be seen 
rather better. 

So far the television has been most successful 
in views of the sea floor, and the photographs are 
regarded as of permanent value. Shoals of fish 
have been seen on several occasions, but cepha- 
lopods have not yet been observed. Plankton 
organisms can be seen, mostly as spots of light, 
though occasionally the type of organism can be 
identified. Observations on the sea floor were 
made in about 33 fathoms off Falmouth, in 
60 fathoms near the mouth of the English 
Channel, and in about 80 fathoms near the edge 
of the Continental slope. Further observations 
were made on the Continental shelf off Portugal, 
on the Gettysburg Bank, on the rocky sea floor 
round the Azores, and on the Princess Alice 
Bank south of the Azores. On the Gettysburg 
Bank there was a fine view of black rock and 
what appeared to be white sand, but which the 
conical dredger showed to be almost entirely 
calcareous fragments. 





An Exhibition of Map Making 


and Surveying 

AN exhibition entitled ‘“ Five Centuries of 
Maps and Map Making” was opened by Lord 
Alexander of Tunis, Minister of Defence, on 
Tuesday last, June 9th, at the Royal Institution 
of Chartered Surveyors, Great George Street, 
Westminster. The exhibition was arranged by 
the Institution as a Coronation event, and will 
be open daily until July 4th. Its aim is to illus- 
trate the development of surveying and map 
making in this country, since its early beginnings 
on a scientific basis in the sixteenth century, and 
a very comprehensive collection, both historical 
and modern, of maps, manuscripts and surveying 
instruments, is to be seen. The starting point 
of the exhibition is Ptolemy’s world map, which 
was translated and republished in the fifteenth 
century. The “ Elizabethan Atlas,” the earliest 
collection of survey maps of England and Wales 
(1575-79), by Christopher Saxton, may be seen, 
as may the map of the county of Devon drawn 
to a scale of lin to a mile, made by Benjamin 
Donn in 1765. This map won the prize of £100 
offered by the Royal Society of Arts for a map 
of any county to that scale, and set a standard, 
the Institution points out, which, as far as 
artistically designed map making is concerned, 
has never been surpassed. The first lin Ordnance 
Survey map published in 1801 may also be seen, 
together with a succession of more recent editions 
and a display showing the methods used in the 
making of modern Ordnance Survey maps. 
Early examples of drawings and surveys for 
railways are shown in the exhibition, as are 
examples of mining surveying, town planning and 
layout drawings for various engineering works. 
The exhibits depicting aerial surveying include 
photographs of the East Coast floods. Various 
war maps are exhibited in one room, including 
the map from the Cabinet room used by the 
Prime Minister during the war, and various maps 
from German archives showing records of air 
attacks on Southern England and the planned 
invasion of England in 1940. 
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A Refractory Works 


A new works opened at Neston, in Cheshire, by Morgan Refractories, Ltd., is 
equipped with plant for the production by modern methods of specialised 
refractories and a wide variety of other products, including bricks, shapes, concretes, 


cements, mouldables, &c. 


The new establishment now makes freely available in 


this country some special refractories not hitherto manufactured here and which 


had to be imported. 


LARGE new factory for the manufacture of 

specialised refractories has been opened at 
Neston, Cheshire, by Morgan Refractories, -Ltd., 
a subsidiary company of the Morgan Crucible 
Company, Ltd., of Battersea, London. The 
parent company had manufactured a wide range 
of special refractories for some sixty years at 
Battersea, when it was decided, shortly after the 
second world war, that the capacity available 
was insufficient to meet the growing demands for 
home and overseas markets. The new company 
was formed in 1948, when the decision was taken 
to build the new factory at Neston, and it also 
took over the parent concern’s interests in 
Coupe and Tidman, Ltd., the Douglas Firebrick 
Company, Ltd., and the Whitrigg Fireclay 
Company, Ltd. 

By building a completely new establishment the 
firm has been able to achievé a number of 
objects. The refractory department at Battersea 
has been rehoused in modern buildings equipped 
with up-to-date plant, making possible greater 
production under the best possible conditions 
for close inspection and full control at all stages 
of manufacture. With new buildings and 
specialised plant the bulk manufacture is possible 
of much improved and stabilised aluminous 
refractories from 43 per cent alumina upwards, 
as well as a complete range of low-heat capacity 
or hot-face insulating refractories of the highest 
standards. The greater capacity now makes 
freely available the new cements, castable and 
mouldable materials. With the manufac- 
turing units laid down, together with the best 
plant available, the services and the transport 
facilities, there have been combined means of 
stringent process control and testing of the 
products at all stages of manufacture. 

The site of the new works covers an area of 
some 43 acres, and it is served by more than half 
a mile of sidings with access to the main railway 
line. At present about a third of the site has 
been developed on the side nearest the railway, 
but there is a considerable area available for 
future building extensions, some of which are 
already being planned. At the outset of the 
project it was decided to make the fullest possible 
use of local labour, and directly facilities were 
available on the site, a small nucleus of key 
employees from the Battersea factory began to 
train new hands for the specialised class of work. 
The thoroughness of this training and the 
adaptability of the new employees is now 
evident in the fact that they are doing all classes 
of skilled work with a minimum, if any, super- 
vision in a trade hitherto unknown to them. 

The refractories being manufactured fall into 
four broad groups. In one of these groups is the 
firm’s “‘ M.R.” series of aluminous refractories, 
which not only embrace the high alumina types, 
but also bridge the gap hitherto existing between 
such refractories and the best Scottish firebrick. 
Firebricks in this category are designed to with- 
stand very arduous conditions in difficult service 
and have a low after contraction at temperatures 
up to 1600 deg. Cent. with high resistance to 
deformation under normal loads at temperatures 
in excess of that figure. The “‘ M.R.” plastic 
mouldable material which can be used for 
patching spalled or eroded high-temperature 
brickwork or for new construction can 
employed where there are high service tempera- 
tures of up to 1650 deg. Cent. 

Under the second group of products is the 
“M.I.” series of low storage insulating re- 
fractories, particularly in the form of the “ M.I. 
28” brick, which withstands face temperatures 
up to 1540 deg. Cent., and is the first of a range 
of high-temperature, hot-face, low-heat capacity 
insulating refractories to be made. They are 


very light and considering their structure very 
strong, the makers claiming that they represent 
what is probably the most important advance in 





refractory manufacture made in this country since 
the war. 

Another group of products embraces the 
specialised refractories previously made at the 
Battersea works and includes furnace shapes, 
bricks, tubing, crucibles, muffles, scorifiers, 
and cupels, &c., in clay bodies, sillimanite, 
bauxite, fused alumina, silicon carbide, magne- 
site, pure oxides, &c. For simplicity these pro- 
ducts are from now on referred to as “* Battersea ”’ 
products. Also being manufactured are many 
varieties of refractory concretes, insulating con- 
cretes, mouldable refractories, and refractory 
cements. 

With the wide variety of refractories being 
manufactured at some point, usually during 
calcination, grinding or grading, very different 
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elevator and conveyor. Alternatively, they may 
be passed first through crushing and Processing 
machinery and then elevated into storage bins 
inside the building, which discharge on to a belt 
conveyor feeding the kiln via an elevator. The 
calcined materials from the delivery end of the 
rotary kiln are mechanically elevated and, after 
being sampled and tested by the process cuntro} 
department, they are distributed and pilec into 
brick bays. 

The grinding, milling and blending plant 
which feeds the “M.R.” and “ Battersea” 
production lines, is designed first to produce 
a range of all-in meshes, then to fractionate ‘hem 
to remove any undesirable materials with manets, 
and then recombine to get the desired and closely 
controlled combination of mesh sizes ess«ntial 
for the production of high-grade refractories. 

The plant consists of crushers, pulverisers, 
screens, conveyors, elevators and storage hoppers, 
It is designed for completely automatic operation, 
and any predetermined flow sequence can be set 
up on an automatic control unit. This automatic 
controller is designed to give consistency of 
quality and reduce the possibility of human error 
to a minimum. 

After grinding and grading, the materia! for 
‘** M.R.” refractories is automatically weighed and 
blended, each ingredient being repeatedly put in a 
magnetic field until any iron picked up during 





Calcination Plant 


materials for different products require similar 
treatment. For reasons of economy and to 
avoid unnecessary duplication of plant in 
separating the production lines for each group of 
products, certain stages of processing are 
separated or combined to the best advantage. 

The raw materials—clays, bauxite, sillimanite, 
&c.—are for the most part brought to the site 
by rail and before being unloaded from the 
wagons each has to undergo an acceptance test. 
The wagon sidings are set some 15ft above the 
works datum, and the contents of the trucks are 
shot straight down into large storage bins arranged 
along a works roadway. bins have 
movable sides, so that their areas can be adjusted 
according to stock requirements. They are 
grouped near a large milling and grinding plant 
house, which feeds the main ‘“ M.R.” and 
“‘ Battersea ” products manufacturing units. 

A large proportion of the materials which have 
to be calcined before being made into refractories 
are treated in the plant shown in one of our 
illustrations. A rotary kiln in this plant is 
specially designed for calcination up to the 
highest temperatures, and at present there 1s also 
being installed a pulveriser, air separator and 
storage hoppers for the processing of bond clays. 
The raw materials are stored in bins close to the 
plant and can be fed directly to the kiln by an 





grinding has been removed. Finally, the blended 
material is conveyed to stainless steel lined storage 
bins arranged at the head of the production line. 
The materials for the “* Battersea ’”’ products are 
similarly treated and weighed into bags or non- 
ferrous metal containers and conveyed to storage 
in the mixing section of the production unit. 

In designing the plant, the prevention of con- 
tamination, particularly iron, has been a major 
consideration. For this reason all conveyors 
and bins are totally enclosed, and wherever 
possible any part of the plant coming into 
contact with the raw material is either non-ferrous 
or stainless steel. The material in process is 
subjected to examination by the process control 
department at all stages. 

The production lines are laid down in a build- 
ing of five large bays covering an area of some 
125,000 square feet, immediately adjoining the 
preparation plant. This is a_ single-storey 
building except at the end where the materials 
from the mill are delivered, where it is raised to 
two stories so as to provide a gravity feed to the 
mixers. In order to avoid metallic contamination 
of the materials in process only non-ferrous 
materials: were used for the structure above 
ground level. The framework is of reinforced 
concrete and all fittings are of aluminium, 
whilst ledges and similar projections likely to 
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hold and shed dust have been reduced to a 
minimum. 

For the “‘ M.R.” refractories the weighed and 
blended material delivered from the mill is held 
in stainless steel lined surge bins. From these 
bins it passes into the mixers where water is 
added to produce a mixture of the correct con- 
sistency. After being formed on a press, the 
pricks are passed through a continuous drier 
and finally fired in a tunnel kiln giving a heat- 
treatment which thoroughly stabilises the pro- 
ducts for their conditions of use up to 1650 deg. 
Cent. A large number of thermo-couples and 
radiation pyrometers in the kiln ensure the 
accurate control of the temperature and are 
connected to recorders on a central control 
panel. To maintain its direct control of 
quality, the process control section at frequent 
intervals takes samples off the press, from the 
drier and even from the hot zone of the tunnel 
kiln itself. 

From the exit end of the tunnel kiln the bricks 
are taken to store and before leaving the works 
are subjected to final and completely independent 
inspection by the works inspectorate. Both the 
process control and product inspectorate have 
at their disposal the resources of a fully equipped 
testing laboratory, including some very large 
refractory test rigs. With this equipment prac- 
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refractories produced will eventually embrace 
a number of different hot-face insulating bricks 
for service at a range of temperatures up to 
3000 deg. Fah. At the moment, the plant is 
working on bricks for use at face temperatures 
of 2800 deg. Fah. These bricks are essentially 
kaolin bricks with a very open structure, which 
is obtained by mixing combustible with clay 
and afterwards burning it out. 

In the production of the bricks, it is absolutely 
essential that the combustible and other material 
should be accurately prepared and graded, and 
a specially designed and equipped plant for this 
purpose is housed in a separate building at the 
northern end of the unit. Raw materials pre- 
pared in the mill are weighed, batched and mixed 
to the correct consistency, and then, after 
approval, are formed into bricks in automatic 
presses. These bricks are first dried in a con- 
tinuous drier before being finally kilned to very 
high temperatures. The final operation of grind- 
ing the bricks on all faces to accurate dimensions 
is carried out on a continuous line, and, after 
inspection, they are packed in cartons ready for 
dispatch. 

A new unit has been laid down for the manu- 
facture of refractory cements and concretes and 
another separate manufacturing unit, which 
was first temporarily housed in the original 





Part of Shape Making Area 


tical tests of spalling and load carrying powers 
can be made on large panels and on full-sized 
bricks. 

The materials used for the “ Battersea” 
refractories are received from the mill, mixed 
and batched and then placed in aluminium con- 
tainers which are held in storage. This storage 
rack system is so arranged that the many and 
varied batches can be easily identified and the 
containers picked up by a fork lift truck, and 
delivered direct to the individual maker. Empty 
containers, on being returned to the mixing 
section, are thoroughly cleaned in order to avoid 
contamination of subsequent batches. 

The manufacturing methods fall under five 
headings—hand moulding, machine moulding, 
machine pressing, extrusion and slip casting. 
The method chosen depends on the nature of 
the body, the particular pattern being manufac- 
tured and the usage. 

After drying, the refractories, according to 
their nature, are fired in one of a variety-of kilns 
which range from simple coke or oil-fired beehive 
units to a specially designed gas-fired tunnel 
kiln. This firing equipment includes specially 
constructed furnaces capable of giving extremely 
high temperatures required for grades such as 
fused and recrystallised alumina. A photograph 
we reproduce on this page shows one corner of 
this section of the works in which can be seen 
some typical examples of the shapes made for 
various applications in industry. 

A separate building of some 60,000 square feet 
is used for the manufacture of “‘ M.I.” bricks 
and the range of low heat storage insulating 





brickworks the site, is being 
modernised. 

As already pointed out, two distinct systems 
of inspection of materials and products are used 
throughout the works, each having clearly 
defined functions and responsibilities. The 
process control staff is intimately concerned 
with the manufacture of the product ; their duties 
include the testing of all incoming raw materials, 
checking materials at each stage of the manu- 
facturing process and ensuring that the materials 
at all stages of production reach the set standard. 
There is also an independent body of inspectors 
who inspect all finished products. This inspec- 
torate is completely separate from works 
management; it has the final word in any 
question of quality, and no material can enter 
stock or leave the works without its permission. 


building on 





INSTITUTION OF MINING ENGINEERS. — The summer 
meeting of the Institution of Mining Engineers will be 
held in Manchester on Wednesday, Thursday and 
Friday, July 15th, 16th and 17th, by invitation of the 
Manchester Geological and Mining Society. The 
chairman of the National Coal Board, Sir Hubert 
Houldsworth, will address the meeting on Wednesday 
morning, July 15th, and in the afternoon of that day a 
paper on “ The Planning of Shaft-Winding Equipment 
as a Basis for the Construction of Surface Plant at 
Collieries in the Ruhr ”’ will be presented by Dr. Herman 
Schafer. Visits to works, collieries and other places of 
interest are included in the programme. The head- 
— for the meeting will be at the Grand Hotel, 

ytoun Street, Manchester, and the annual dinner of the 
ps gg will be held there on Thursday evening, 
uly 16th. 
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Electricity and Industrial 
Production* 


By E. R. WILKINSON, M.LE.E., M.I.Mech.E.+ 


The special factors which affect Great Britain 
in her effort to pay her way and the relationship 
between productivity and mechanisation are 
discussed here. Figures are given to show the 
extent of present and prospective deficiency in 
industrial electric power in this country as com- 
pared with America, and it is pointed out that the 
deficiency is not only in motive power, but also in 
the electronic equipment now revolutionising 
industrial methods. It appears that the principal 
Continental nations are investing more capital in 
industry relative to their national income and 
that a larger proportion of that greater relative 
capital is devoted to electricity supply. 


ALTHOUGH the basic discoveries upon which 
all electrical industries are based have been 
known for at least a century, and although in 
this country and in many others there have been 
well developed supply systems for many years, 
the scale of electrical development in most 
countries of the world since the beginning of the 
war has been at least equal to the whole of the 
electrical development which preceded it. It 
is not only the limited construction of generating 
plant during the war which caused the world- 
wide shortage, but also the sudden increase in 
the world demand for power. 

Part of this expansion is, of course, attributable 
to changing living conditions. It is a feature 
of the improvement both in the scope and speed 
of world communications that advances in 
domestic amenities spread out from the originat- 
ing country much more rapidly ; the market 
for domestic appliances is now world-wide. 
Further, in all the more advanced and highly 
industrialised countries of the world the need 
for labour-saving is as insistent in the home as 
in the factory, for all such countries are wit- 
nessing a marked contraction in the proportion 
of population engaged in domestic and personal 
service, and a concomitant increase in the 
proportion of married women employed in 
industry and commerce—and yet the work of the 
household must be done. 

In England and Wales, for instance, the num- 
ber of women employed outside their homes 
increased by 900,000—from 5-3 to 6-2 million— 
between 1931 and 1951, during which period the 
number of private domestic servants decreased 
by some 530,000—from 707,000 to only 178,000. 
Changes such as these are symptomatic of the 
fact that domestic and commercial uses are 
largely supplementary to industrial, and that 
growth in all three together is inseparable. 

It is, however, on the industrial use of elec- 
tricity that this conference is largely concen- 
trating. Here again, information is scanty, and 
it is only for a relatively few countries that 
reasonably accurate data are available as to 
the growth in the total use of electricity by 
manufacturing industries, irrespective of whether 
the electricity is produced by the industries 
themselves or purchased from the public supply 
systems. 

Fig. 1 compares on an index basis the overall 
increase since 1938 in the industrial use of 
electricity in Great Britain with the average 
increase in eight other countries, namely, U.S.A., 
Austria, Belgium, France, Western Germany, 
Holland, Sweden and Switzerland. 

These countries as a whole can be regarded 
as fairly typical of conditions throughout the 
world in this respect. The expansion in the use 
of électricity shown by the diagram is decidedly 
greater in scale than either the growth in indus- 
trial population or the increase in the volume of 
industrial production. It springs from three main 
causes :— 

(a) The change over from less efficient forms 
of power as the availability, dependability and 
relative cost of electricity have improved. 

(b) The increased production per worker made 
possible by the flexibility and adaptability of 
electricity, and 

(c) The increased range and complexity of 
industrial products, which mean that more 
work is required per article produced. The 





* Abstract of paper. British Electrical Power Convention, 
Torquay, June 10, 1953, 


+ British Electricity Authority. 
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emergence of entirely new requirements in the 
way of synthetic materials is of particular signi- 
ficance in this respect ; just as, in the industrial 
revolution, it took three times more work to 
produce a ton of steel products than it had 
formerly taken to produce a ton of ironwork, 
so now there are processes which require, for 
instance, some 20,000 or 30,000 units of electricity 
to produce a ton of magnesium or aluminium 
alloy, and even require some 400,000kW of 
electrical generators, working continuously, to 
produce only a small quantity of Uranium 235. 
There can be no doubt that the worii as a 
whole is embarking on a phase of unprecendented 
expansion in the scale of use of electricity in 
industrial production; there is, indeed, no 
forseeable limit to that expansion, for all the 
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Fig. 1—ZIndustrial Use of Electricity 


present indictions are that before the world 
power resources of coal, oil and water power are 
exhausted atomic energy will have taken their 
place. 


POSITION OF GREAT BRITAIN 


There are certain special factors to be taken 
into account when considering the significance 
to our country of industrial electrification :— 

(a) We are more dependent as a nation on 
industrial production than are most other 
countries, and are becoming increasingly so. 
Table I below compares the percentage dis- 
tribution of our population between the main 
classes of occupation with that, in total, of the 
same eight countries selected for the purpose of 
Fig. 1. It will be seen that not only is the 
proportion of our total population classed as 
“ gainfully occupied ” considerably higher, but 
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THE ENGINEER 
increase, the average annual volume of produc- 
tion of the pre-war worker. 


PRODUCTIVITY AND MECHANISATION 


The significance, from the point of view of this 
Conference, of the necessity for a marked 
increase in national industrial productivity if all 
our handicaps are to be overcome and economic 
viability achieved, lies in the recognition of the 
relation which must exist between productivity 
and the use of energy. 

There may still be those who question the 
existence of such a relation and point to such 
examples as the coal mining industry, in which 
between 1938 and 1951 there was a 74 per cent 
increase in the number of electric motors, and a 
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ship between productivity and mechanisation are 
hampered by scarcity of reliable data, on both 
the labour and the machine equipment sides of 
the calculation. The latter may be typified by 
the fact that until the Census of Production 
inquiry now in hand, no official data as to the 
horsepower equipment of British industries has 
been collected since 1930. 

The nature of the relationship which may be 
found when better data are available is shown jn 
Fig. 2, based on British and American Censys 
data. Owing to the approximate nature of the 
calculations, and the many assumptions which 
are necessary to fill gaps in the available data, 
this diagram must not be regarded as more than 
giving a rough indication of the rates of change 


TABLE I1—Proportions of British Population in Various Age Groups 





: = 
| 1931 1951 


| Percentage 
Age groups | of total 
| population 





1. Mainly retired : 
ee re } 6-7 
Females 60 and over... tai, eee ace 

2. Lessening productivity : 





dae nies | age --|} 20-7 
Females 40 to 59 en gee. (gan. Pao 7 
3. Capable of full productivity : 
ike nk tals Sue 32-5 
4. Students, trainees, &c.: 
to 19 rob) nabs. the 9-3 
5. Children : 
Up to 14 30-8 
100-0 


43 per cent increase in their horsepower capacity, 
whereas total annual output of saleable coal 
dropped from 227 million to 212 million tons, 
and output per manshift worked only increased 
by 8 per cent for underground workers and 6 per 
cent overall. 

Nonetheless, while this exceptional case is a 
warning that increased productivity does not 
automatically result from increased installation 
of power equipment, it is generally accepted that 
the productivity of a worker does change trom 
year to year according to the amount of power at 
his disposal. The fact of this change—if proof 
were needed—was shown in its short-term aspect 
by Colonel Leeson in his recent presidential 
address to the Institution of Electrical Engineers. { 
It is more difficult to establish in the long term, 
Owing to the many other factors which affect the 
relationship ; changes in holidays, sickness and 
other absenteeism, the incidence of industrial 
disputes, &c., also affect the productivity of the 
worker ; changes in price levels and the profit- 


Group of eight Continental and 


Percentage of | Percentage of Percentage of 
| te) 


American countries* United Kingdom, 195! 





Gainfully employed population : 
In agriculture, forestry and fishing ... ... ... ... 
In manufacturing industry, mining and quarrying 
Commerce, communications, &. ... ... 1... «. 








Total gainfully employed ... 


Not gainfully occupied : 
Children, students, retired, &c. 





Total... 


gainfully total gainfully Percentage of 
employed population | occupied total 
population population population 
21-1 9-0 5-0 2-3 
30-8 13-1 41-4 18-8 
48-1 20-4 53-6 24-2 
100-0 42:5 100-0 45-3 
— 57-5 - 34-7 
a 100-0 a 100-0 


* U.S.A., Austria, Belgium, France, Western Germany, Holland, Sweden and Switzerland ; latest available census years. 


the proportion of the gainfully occupied popula- 
tion which is engaged in industrial production is 
also much larger. : 

(b) The average age of our population is 
changing, with the result that a smaller pro- 
portion consists of the age groups in which pro- 
ductivity may naturally be expected to be greatest. 
Table I illustrates the changes in this respect. 

(c) Post-war social factors have to be taken 
into consideration. Longer periods of education 
and training, the loss to productive employment 
during national service, shorter normal hours 
of work, increased holidays, &c., all have their 
effect, with the consequence that greater electri- 
fication and other productivity aids are essential 
if the worker of to-day is to maintain, let alone 





ability of industrial production, as well as 
fluctuations in trade activity, affect the com- 
parative figures of industrial production, and 
over. the years there are considerable techno- 
logical changes both in the distribution of 
national output between the several industries, 
and in the character of the products of individual 
industries. 

Although much attention has been paid in 
recent years to the many problems involved in 
the measurement of industrial productivity, it 
cannot yet be said that any completely satis- 
factory standard has been evolved. Further- 
more, studies of the long-term trend of relation- 





= Electricity and Current,” Colonel B. H. Leeson, Proceed- 
ings 1.E.E., Vol. 100. 
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of productivity with increase in mechanisation. 

It will be seen that on the data so far available 
there are some grounds for suggesting that the 
rate of increase in productivity becomes faster 
as mechanisation becomes more comprehensive. 
This might be considered contrary to expectation, 
because the more obvious needs for mechanisa- 
tion might be presumed to offer the greater 
economic incentive and therefore be undertaken 
earlier, while in this matter, as in many others, 
the law of diminishing returns must be expected 
to apply. The explanation no doubt lies in the 
fact that, broadly speaking, mechanisation is 
accompanied by more scientific management, 
better factory layout, more highly organised 
flows of materials, and so forth. 

It also seems probable that even in America 
the scope for further mechanisation is far from 
exhausted. In the days of hand labour the 
limitations of manpower were clearly recog- 
nised ; to devote more than a certain number 
of men to a given operation did not reduce 
the time taken—that is true to-day, for instance, 
on a building site ; but the converse in replac- 
ing men by machines is certainly not true, and 
if the electronic engineer’s dream of an auto- 
matic factory becomes practicable, output per 
man-hour will rapidly tend towards infinity 
for a relatively small additional mechanisation 
in terms of horsepower installed. 


THE AMERICAN GAP EXAMINED 


Fig. 2 also serves to draw attention to the 
great difference between Great Britain and the 
United States of America in the scale of indus- 
trial mechanisation, Almost every one of the 
teams sent out under the auspices of the Anglo- 
American Council on Productivity has referred 
to the urgent need to bridge that gap, and it is 
unfortunately an all too familiar story that the 
average American worker has at his disposal 
some two to three times the machine horsepower 
available to his British counterpart, 

Such overall comparisons are inadequate, for 
a number of reasons, quite apart from the 
absence of information on the British side to 
make the comparison. In the first place, com- 
parisons on an installed horsepower basis do not 
make allowance for any relative difference in the 
utilisation of the equipment—and it is well- 
known that shift operation is more extensive in 
America than in Britain. Secondly, and perhaps 
even more important, they do not allow for the 
difference in composition of the industries of the 
two countries; America has large timber, 
electro-chemical and electro-metallurgical indus- 
tries based on water power and using very sub- 
stantial quantities of energy relative to the 
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number of workers employed, which could not 
be reproduced in this country. ; 
The question is one which needs to be examined 
in close detail before any conclusive answer could 
be given as to the extent of British deficiency, but 
perhaps the situation may be clarified to some 
extent by reference to Table III, which is based 
on the reports of the 1947 U.S.A. Census of 
Manufactures and the preliminary results of the 
1948 British Census of Production. In this table 
the industries have been placed in broadly com- 
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Fig. 2—General Relation between Mechanisation and 
Productivity 

parable groups, and the total consumption of 
electricity (whether privately or publicly 
generated) per operative worker has been calcu- 
laed for each country. Application of the 
American average use per worker in each group 
to the number of workers in each British group 
gives not only a broad measure of the extent of 
deficiency in each industrial group, but also an 
approximation to the overall extent of deficiency 
in British manufacturing industry as a whole. 

It will be seen that, weighted according to the 
British distribution of employment among the 
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manufacturing facilities by no means all the plant 
to be installed in 1955 was then scheduled. The 
total amount of new plant to be installed by the 
B.E.A, in the three years up to 1955, as at present 
envisaged, seems hardly likely to exceed one- 
seventh of that figure of net additional capacity. 

The conclusion must be drawn that, even after 
making all reasonable allowances for the dif- 
ferences in industrial structure which prevent 
close comparison between the two countries, the 
use of electricity in British industry needs at 
least to be doubled and may well need to be 
trebled before we can be said to have reached 
even approximate parity. 

In all probability our shortage in industrial 
motive power is not the most important defi- 
ciency, We are apt to think of industrial elec- 
tricity requirements in terms of the electric 
motor, but the distinguishing feature of post- 
war industrial technical development has been 
the introduction of a whole range of electronic 
and other electrical devices which are quite 
transforming the modern factory. These may be 
conveniently divided into :— 

(a) Those which consume quantities of elec- 
tricity which are an appreciable source of 
revenue to the supply industry, such as induction 
heating, welding, handling equipment and so 
forth. If our relative deficiency is measured in 
terms of electricity consumption, these are, of 
course, automatically taken into account, but 
they do not enter into any assessment of relative 
horsepower equipment. 

(6) Those with minor or even negligible cur- 
rent consumption which nevertheless, perform 
industrial functions of the utmost importance 
to industrial productivity. These include com- 
puters, sorters, testing and inspection equipment, 
&c., in addition to the many electronic control 
equipments now coming into service. 

It is not too much to claim that the develop- 
ment of the new electronic control devices 
marks almost as big an advance as the intro- 
duction of the induction motor itself. The 
common characteristic of the forms of auto- 
matic control hitherto available—such as the 
punched card pattern, which operates a textile 
loom, or the profile which controls an oxy- 
acetylene cutter—was that their operation was 
on a fixed and predetermined sequence. The 


TasLe I1]—Electricity Consumption by Various Industries in Great Britain and the U.S.A. 
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Industry group G.B. U.S.A. G.B. U.S.A. total con- on | Deficiency 
1948 1947 1948 1947 sumption, | U.S. basis | from U.S. 
1948 (2)x(5) | basis 
| Million | Million 

No. No. kWh | kWh kWh | kWh | Per cent 
I | 2 4 5 6 7 8 
Treatment of non-metalliferous mining products} 243,685 422,576 | 6,732 19,109 1, 4,656°7 | 65 
Chemicals and allied trades (except oil) ... ...| 238,814 | 523,675 | 5,504 39,439 3,703 9,418-°6 | 61 
Mss cise” roht. wee. ee. Qual. son, eee 5,890 113,847 14,534 46,905 86 | 276-3 69 
Iron and steel trades ; : 362,319 718,232 12,170 33,392 4,409 12,098 -6 64 
Non-ferrous metals... ... ... 86,430 184,411 16,607 82,392 1,435 7,121-1 80 
Engineering, shipbuilding, &c. ... f 1,274,974 | 2,024,5 3994 5,046 2,542 | 6,433-5 60 
| Fa ee 855,109 2,238 6,333 1,318 3,738-0 | 65 
Metal goods not elsewhere specified ... 343,794 958,667 »468 719 849 1,966-2 | 57 
Precision instruments, &c. ... ... ... en 85,883 242,633 1,328 2,765 114 237°S | $2 
| ae 753,651 | 1,241,540 2,586 8,229 1,949 | 6,201-8 69 
Leather, leather goods and fur ... ...  ...  «.-| 50,546 117,597 1,798 2,976 91 150-4 40 
REE oc A gig ieee. cae ™ can. «00 428,731 1,118,897 403 | 821 | 173 | 352-0 } 51 
Food, drink and tobacco... ... | 462,830 1,202,767 2,833 | 8,646 1,311 | 4,001-6 | 67 
Manufactures of wood and cork | 190,424 | 852,307 1,271 608 242 687-0 | 65 
OE a eee eer 58,276 189,290 | 24,569 | 76,972 | 1,432 | 4,485-6 68 
Other paper and printing ... ... ...  «.. sal 259,664 637,746 1,302 | 287 338 853-5 60 
Other manufacturing industries ... ve] 164,187 $12,330 | 4,683 8,375 | 769 | 1,375-1 44 
Total manufacturing industries ... .| 5,598,762 | 11,916,188 | 11,828 | 22,401 | 64,043-5 65 


various groups, Britain’s use of industrial power 
needs to be about three times greater to reach the 
American standard. It remains to be added that 
the relative position has not improved, but 
rather worsened, since before the war. Calcula- 
tions based on the 1935 U.S.A. and U.K. 
Censuses disclose that the British use of power 
at that time needed only to go up by about 
2} times to attain the American scale of utilisation 
in comparable industrial groups. 

Nor are there signs of any improvement in the 
relative situation in the immediate future. 
According to the September, 1952, Survey of the 
Federal Power Commission, scheduled increases 
in capacity of the public supply systems in the 
United States are due to amount to no less than 
33,500,000kW between October, 1952, and 
December, 1955—and owing to their better 





new types of electronic control, such as those 
which operate a high-speed continuous strip 
tin-plate mill, are able to make a measurement, 
compare it with a standard, and apply just the 
necessary corrective action to secure the desired 
results independently of the human element. 

It is this ability to perform complicated func- 
tions without continual human supervision 
which may make possible the engineer’s dream 
of an automatic factory. The possibilities open- 
ing up are enormous, and the relevance to the 
present subject may perhaps be gauged by the 
statements which appeared in the Manchester 
Guardian not long ago, to the effect that rough 
estimates, claimed to be of the right order of 
magnitude, showed that to-day some 20 per 
cent of the gross expenditure on fixed plant and 
equipment by American manufacturing industry 
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is devoted to electronic devices of all kinds, 
whereas five years ago the figure was only some- 
thing like 3 per cent, and that the British 1951 
figure was only between 3 and 4 per cent. 


THE INDUSTRIAL RE-EQUIPMENT PROBLEM 


All the foregoing leads to the conclusion that a 
pace in industrial electrification much more 
rapid and comprehensive than has hitherto 
been contemplated is essential to our rehabilita- 
tion as one of the world’s major powers ;_ with- 
out it, in the long run we could not support 
anything like our present population and stan- 
dard of living, and must inevitably fall to the 
level of a third or fourth rate nation. 

The difficulties in achieving such an acceleration 
are formidable. The primary difficulty is the 
acute capital shortage in this country at a time 
when reconstruction and rearmament are creating 
sO many competing claims on our resources. 
The situation is gravely serious, for in addition 
to our economic need for greatly expanded 
production, an efficiently equipped industry is 
essential to national preparedness in military 
defence. 

This situation would perhaps not be so serious 
if it could be assumed that similar difficulties 
were being encountered in most other countries 
as the inevitable aftermath of war. International 
comparisons in the investment field are difficult, 
owing to lack of data, fluctuating values of cur- 
rencies, and so forth. It has, however, been 
possible to make a rough assessment, for a 
group of seven countries representing a large 
part of Western Europe§, of the relation in 
recent years which industrial capital investment 
has borne to national income. From this it 
appears that over the four years 1947 to 1950, 
inclusive, industrial capital investment in that 
group of countries represented some 23 per cent 
of their national income, whereas over the same 
period in this country the average figure was only 
some 14 per cent. 

The dilemma which confronts the nation is 
resolvable only by securing the maximum effec- 
tive re-equipment and expansion of industry 
with the minimum practicable capital expendi- 
ture. One major step in this direction would be a 
more general adoption of shift working in 
industry, as this would make immediate capital 
expenditure from one and a half to two times as 
effective in promoting productivity. It is true 
that the plant and machinery would be subjected 
to roughly twice the amount of use in a given 
period of time compared with single-shift opera- 
tion, and therefore would wear out somewhat 
faster so that the long term saving in capital 
would not be on a commensurate scale. On 
the other hand, technological obsolescence is 
likely to be a more potent factor in machine 
replacement than physical deterioration, and a 
shorter working life may therefore not be alto- 
gether undesirable. Moreover, shift working 
would undoubtedly ease the competition for 
capital which is such a grave national embarrass- 
ment at the present time, and is therefore well 
worthy of serious consideration by industrial- 
ists and trade unions alike. 


THE FUNCTION OF PuBLIC ELECTRICITY SUPPLY 


A further point which is of special interest to 
this conference is the industrial use of the public 
supply system. Since the war, the shorter work- 
ing week, additional holidays, and so forth have 
combined to reduce the individual load factors of 
many ordinary industrial consumers considerably 
below the pre-war level ; shift working would, 
of course, effect a radical improvement, thus 
conserving the capital required by the electricity 
supply industry in addition to reducing the 
capital re-equipment requirements of industry 
for any given level of annual production. 

Apart from this, while there is a proper and 
legitimate field for private industrial power 
production, which is to be discussed during the 
course of later papers in this session, the fact 
remains that over the majority of British industry 
the installation of individual private plants 
represents uneconomic expenditure on capital 
equipment, particularly having regard to the 
need for substantial reserve capacity if pro- 
duction is to be safeguarded. In general, the 
economic case for private generating plants in 





§ Belgium, France, Western Germany, Holland, Italy, Norway 
and Sweden. 
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industry can only be substantiated in the com- 
paratively few cases in which considerable 
quantities of waste heat are available for the 
generation of electricity or considerable quan- 
tities of process steam are required which can 
be provided by means of back-pressure genera- 
tion. 

It is the logical corollary, however, that if the 
industrialist is to be relieved of the necessity to 
spend capital on power plant which could only 


yield a very modest return on that capital, and 


yet is to embark on large-scale machine re- 
equipment and expansion, then he must be 
assured of the adequacy of the public power 
provision. 

So far, however, there appears to be insuffi- 
cient appreciation in certain quarters of the 
paramount need to give top priority to the 
construction of new power stations as one of the 
main means of increasing national earning 
power by increased productivity. Indeed, in 
the last two or three years the supply industry 
has been subjected to criticism on its right to 
supply the domestic and commercial loads 
which are the necessary complement to the 
development of industrial supplies on reasonable 
terms and thus to the improvement of inter- 
national competitive efficiency. Now that 
particular issue has been clarified by the pub- 
lication of the Ridley Report, the criticism has 
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shifted, and it is being alleged that the supply 
industry is absorbing too much of the capital 
available to the nation. 

Here again, international comparisons are 
difficult, but the available figures suggest that 
over the period from 1947 to 1950 inclusive, in the 
seven Continental countries mentioned above 
capital expenditure in electricity supply repre- 
sented an average of some 9 per cent of the total 
fixed capital expenditure by all industries taken 
together, whereas in Great Britain, in spite of our 
need to replace so much over-age plant, the 
average was only 7 per cent. In short, it appears 
that Western Europe has been devoting a larger 
proportion of its annual income to industrial 
capital expenditure, and has been allocating a 
greater share of that larger proportion to the 
needs of electricity supply. 

So far from the supply industry having 
absorbed an undue proportion of capital, it is 
clear that every effort should be made to increase 
the total volume of capital, and that an even 
larger proportion of that increased capital should 
be allocated to industrial re-equipment and its 
concomitant added efficiency, upon which real 
social progress is absolutely dependent. The 
achievement of that increased productivity is a 
challenge alike to the Government, to industrial 
management, to trades unions, and not the least 
to the electricity supply industry itself. 


Standard Diesel-Electric Shunting 
Locomotives 


pane ULARS have been issued by British 
Railways of the standard 0-6-0 diesel-electric 
shunting locomotives which are now being placed 
in service in this country. These locomotives 
have been designed and built at the Derby Works 
to the requirements of Mr. R. A. Riddles, 
member for mechanical 
and electrical engineer- 
ing of the Railway 
Executive. Their general 
layout follows closely 
that of the more recent 
designs of regional 
diesel-electric shunters 
with nose - suspended 
traction motors and 
fitted with double reduc- 
tion gears, but certain 
modifications have been 
made to suit operating 
requirements and to give 
the locomotives the 
widest possible route 
availability. In addi- 
tion, provision has been 
made for using diesel 
engines and_ electrical 
equipment from a 
number of manufac- 
turers with a minimum 
of alterations to the 
main locomotive struc- 
ture. The locomotives 
have a maximum speed 
of 20 mp.h. with a 
total weight of 49 tons 
in working order. One 
ofthe standard locomo- 
tives is shown in the photograph we reproduce on 
this page. 

The engine used in locomotives now being 
built is supplied by the English Electric Com- 
pany. It has six cylinders 10in bore by 12in 
stroke, and gives a maximum output of 400 b.h.p. 
at 680 r.p.m. The governed speed of the engine 
is variable between 300 and 680 r.p.m., while 
producing full torque. Exhaust gases are taken 
through a water-cooled manifold to the silencer 
box mounted behind the radiator top header. 
The radiator is built up of Serck elements, seven 
for water and four for lubricating oil. 

The main generator is directly coupled and 
rigidly attached to the engine, with which it 
forms a unit carried on a three-point mounting 
on the locomotive frames. It is a self-ventilated, 





separately excited d.c. machine, and is con- 
tinuously rated at 441A, 430V at 680 r.p.m. A 
separate starting winding is provided for motor- 
ing the generator from the battery to start the 
diesel engine. An auxiliary generator con- 
tinuously rated at 13-5kW at 90V is mounted 





Standard 0-6-0 Diesel-Electric Shunting Locomotive 


above and belt driven from the main generator 
shaft, and provides current for battery charging, 
lighting, control and compressor and exhauster 
motors. 

The two traction motors, one on the leading 
and the other on the trailing coupled axles, are 
of the English Electric Company’s standard 
design, with roller bearings on the armature 
shaft. They are force ventilated from a fan 
driven from the main generator shaft, and are 
each continuously rated at 280A, 400V. The 
double-reduction gearing gives a ratio of 23-9 : 1 
to the road wheels. 

Engine speed, generator output, and thus 
locomotive speed and power, are controlled 
from a cubicle in the driver’s cab. The controls 
are duplicated on either side of the cubicle and 
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consist of reverser and controller handles, which 
are interlocked to prevent faulty operation. 4 
master switch, with detachable key, is mounted 
on the right-hand side of the cubicle, and meter; 
and gauges are mounted on an inclined pane 
above the cubicle, visible from either driving 
position. 

A deadman’s pedal device prevents powe: being 
applied to the locomotive unless the pedal js 
depressed, and a short delay action enabies the 
driver to cross the cab to the opposite position 
before the device operates. A lacomotive speed 
indicator, with the main ammeter, is moun‘ed on 
a swivel bracket above the control cubicle. 

The main generator field resistances are frame 
mounted in the main generator compariment. 
On the back of the cab is fitted a Newton carbop. 
pile voltage regulator which maintain, 9y 
across the battery, control and lighting circuits. 
and for the compressor and exhauster motors, 

The locomotive main frames of lin plate are 
set outside the wheels and are rigidly stayed by 
front and rear dragboxes of pressed and riveted 
construction, and by intermediate stretchers 
and the engine/generator support. The size 
of the 4ft 6in diameter coupled whee'!s has 
been dictated by the need for the coupling-rods 
and cranks to come within the “LI” solling 
stock gauge. Axleboxes of cast steel are fitted 
with pressed-in horseshoe brasses lined with 
whitemetal, and work in cast steel guides. The 
carbon steel overhead laminated springs have 
screwed adjustable links. 

The engine housing framework is a welded 
assembly of rolled steel sections and it provides 
ample access doors to the power unit. In 
addition, the roof over the engine can slide rear- 
wards to enable top maintenance to be readily 
carried out. 

The locomotive is equipped with a Westing- 
house system of straight air brake, with controls 
for the vacuum-operated brakes on freight trains. 
The air brake is controlled by a self-lapping 
brake valve used in isolation, for normal shunting 
work, but when handling a vacuum fitted train 
the vacuum brake controls are used, giving the 
normal automatic action in case of a breakaway, 
and controlling the application of the locomotive 
air brake in synchronism with the vacuum brake, 
through a proportional valve. A _ supply of 
compressed air for the brakes, sanding gear 
and whistle is maintained by a motor-driven 
compressor governed to maintain a main reser- 
voir pressure of 65 Ib to 85 lb per square inch. 

Two motor-driven, three-cylinder exhausters, 
mounted on bed-plates incorporating silencers, 
one each side of the engine housing near the 
front of the locomotive, maintain the vacuum in 
the train pipe. These exhausters have two run- 
ning speeds, 730 r.p.m. for normal maintaining 
and 950 r.p.m. for effecting brake release, the 
fast speed being brought in by depression of a 
trigger on the vacuum brake valve handle. 
Application of the vacuum brakes on the train 
isolates the exhausters from the train pipe by 
means of electric contacts on the brake valve 
spindle and an electric exhauster cut-out valve. 
Two 13in diameter by 6}in stroke air brake 
cylinders apply two articulated brake blocks to 
each wheel through fully compensated brake 
rigging. 





Operation of a Submarine Thermal 
Reactor 


THe U.S. Atomic Energy Commission 
has announced that the Submarine Thermal 
Reactor (‘STR’) prototype plant has reached 
‘* criticality’ and successfully entered its first 
phase of operation at the National Reactor 
Testing Station in Idaho. Further testing and 
operez.tion- will now continue and gradually the 
plant will be brought to full power in order to 
determine the operating characteristics of the 
similar plant which will power the U.S.S. 
“ Nautilus,” and to train the crew for this 
vessel. The development of the “STR” plant 
in Idaho and the similar plant for the U.S.S. 
“Nautilus” has been a joint project of the 
Argonne National Laboratory, the Atomic 
Power Division of the Westinghouse Electric 
Corporation and the Electric Boat Division of 
the General Dynamics Corporation. 
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Automatic Control of Gas Producers 


WE have received from George Kent, Ltd., of 
Luton, details of an automatic control scheme for 
gas producer plant. ~The company points out 
that the importance which is now being 
attached to deriving the optimum performance 
from a gas producer has emphasised the need 
for applying automatic control to the process. 
Such automatic control is particularly desirable 
in producers subjected to considerable load 
variations, such as those associated with open- 
hearth furnaces in unit installations, under which 
circumstances manual control would be unable 
to avert large fluctuations in the quality of the 
gas produced. In any kind of installation, 
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that a control can be obtained which, on the one 
hand, does not interfere with the physical and 
chemical requirements relating to the fuel bed, 
and which, on the other, is not itself adversely 
affected by fuel bed conditions such as the 
presence of flares. 

The complete control scheme as applied to 
one kind of gas producer, equipped with a steam 
jet blast injector, is described with reference to 
the accompanying diagram ; but it is pointed 
out that this scheme may be modified to suit 
certain other similar forms of producer. 

In the gas offtake pressure control, the gas 
pressure is detected in the gas offtake 
duct and is measured by a low-range pressure 
meter containing a two-term pneumatic con- 
troller, the control signal 
of which is fed to a 
diaphragm-operated 
control valve situated in 
the steam main to the 
blast injector. 

For blast saturation 
temperature control the 
temperature of the blast 
is detected by a mercury- 
in-steel § thermometer, 
situated beneath the blast 
hood, and ismeasured by 
a temperature recorder 
containing a proportion- 
al pneumatic controller. 
The control signal of 
this instrument is fed to 
a diaphragm-operated 
control valve situated in 
the steam by-pass round 
the blast injector. 

For gas offtake tem- 








perature control, the gas 
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Diagrammatic Layout of Automatic Control Scheme 


however, the application of automatic control 
will result in considerable improvement over the 
conditions prevailing with average manual 
control. 

A fully automatic control scheme applied to 
a gas producer will regulate the input of the 
three constituents of the process, namely, air, 
steam and coal. Automatic control of gas 
offtake pressure and blast saturation temperature 
regulates the first two of these in their respective 
control circuits which have been employed in 
many undertakings as standard producer practice 
for some time. The advantages which are 
respectively produced from these circuits are 
the ability to meet load demands of the associated 
plant, and the provision of the optimum propor- 
tion of steam in the blast. 

Automatic regulation of the coal feed with 
the ultimate aim of attaining a steady gas quality 
can best be effected by employing the related 
condition of gas temperature as a criterion of 
such quality and as the contro] condition in the 
control circuit. Although past attempts at 
control of gas offtake temperature have 
raised many _ technical problems, the 
difficulties, it is stated, have been overcome in 
joint development work carried out by George 
Kent, Ltd., and the British Coal Utilisation 
Research Association. 

In the complete gas producer control scheme 
now being offered by George Kent, Ltd., auto- 
matic regulation of the coal feed is carried 
out by a coal feed regulator, actuated by a 
combined control signal which is based partly 
on a measurement of producer load and partly 
on the deviation of gas offtake temperature from 
its desired value. In addition, the full scheme 
includes control circuits providing for the control 
of gas offtake pressure and blast saturation 
temperature. 

The ultimate advantage of this application 
of automatic control to the coal feed is that a 
gas of higher and more consistent quality is 
obtained than could be produced with manual 
control. This increase in quality is effected by 
enabling the producer to be operated with a 
deeper fuel bed, since the danger of tar deposition 
in the gas mains due to falls in gas temperature 
is averted. The advantage of the present scheme 
for the automatic control of gas temperature is 





temperature is detected 
by a thermo-couple situ- 
ated in the gas offtake 
duct, and is measured 
by a potentiometric tem- 
perature recorder con- 
taining a three-term pneumatic controller, whose 
output signal is added to that generated by a 
load signal transmitter. This transmitter is a 
pneumatic unit installed in a steam meter which 
measures the pressure of the steam at the inlet 
to the blast injector of the producer. The com- 
bined control signal is fed through a differentiat- 
ing relay to a standard Kent power cylinder, 
which positions the coal feed regulator, thereby 
regulating the rate of coal feed to the producer. 





A Motor Grader 


A RECENT addition to the contractors’ 
plant and earth-moving equipment made by 
Blaw Knox, Ltd., 94, Brompton Road, London, 
S.W.3, is the new “ B.K.10” motor grader 
illustrated below. ‘ 

This machine has a substantial one-piece 
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main frame built up of continuous rolled steel 
sections which are pressed in pairs to ensure 
correct alignment, and electrically welded by 
the continuous automatic process. It is rein- 
forced at. points of stress to give complete 
rigidity and a head casting welded integral with 
the main frame provides strength and stability 
at the front end. At the rear the box section 
provides a substantial mounting for the engine, 
gearbox and final drive. 

A Leyland six-cylinder oil engine developing 
70 b.h.p. at 1650 r.p.m. drives a six-speed gear- 
box through a single dry-plate clutch. The 
machine has six forward speeds from 2-31 
m.p.h. to 19-70 m.p.h. and two reverse speeds 
of 3-08 m.p.h. and 4-9 m.p.h. Power for the 
mechanical controls of the machine is trans- 
mitted from the engine crankshaft through 
worm reduction gearing to a vertical drive shaft 
and bevel gears to the power control box. The 
various controls are engaged by spring-loaded 
dog clutches. 

From each control, power is transmitted 
through a tapered shaft and in the case of the 
blade lift controls, by bevel gears to the blade 
lift gear boxes, which are mounted on the front 
of the cab. Power drive for wheel lean, scarifier, 
circle and centre shift movements is taken 
through square section shafts and universal 
joints. The mechanical power controls are 
light in operation and are grouped and con- 
veniently positioned in relation to all other 
controls, so that the driver can operate in a 
standing or seated position. 

In the case of a heavy overload, damage to 
control mechanism is obviated by a shear pin 
which is placed in the vertical drive shaft and is 
easily replaced by removing a small inspection 
cover in the cab. 

Leaning front wheels are fitted, and power for 
wheel leaning is taken from the control box 
through square shafts to a bevel gearbox and a 
worm driven gearbox on the front axle beam. 
Through this wormbox motion is provided to 
lean the front wheels up to 25 deg. each way. 

A welded box-section blade-tilting frame is 
spaced to give support at four points and pivots 
on the main frame by means of a large ball and 
socket joint. 

The blade is rotated through a self-locking 
worm reduction gearbox which holds the blade 
positively in any desired position. 

The blade support of extra heavy cast steel 
box section is machined so that it can rotate 
freely in wide supporting guides which are 
adjustable both veriically and horizontally, by 
means of removable shims, to maintain a close 
fit at all times. Teeth around the full circum- 
ference of the circle permit movement of the 
blade through 360 deg. and these teeth being 
cut on the inside radius are protected from 
damage whilst their profile and ample pitch 
prevent dirt packing in. 

The 10ft blade is secured to the support 
circle by four quick-release pins. It is manu- 
factured to the correct shape and dimensions to 





‘**B.K.10 ’? Motor Grader 
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promote efficient “ boiling” of the spoil and 
to roll it away cleanly into windrows. Replace- 
able cutting edges and end bits are of wear- 
resisting high carbon steel. 

All normal blade working positions for right 
or left-hand operation are obtainable with ease, 
speed and accuracy from the driving position, 
through the positive mechanical controls, Move- 
ment of the blade from a ditching to a bank 
cutting position, for a flat bottom ditch cut, 
wide blade reach or to reverse the blade, is 
effected quickly without shifting from its normal 
centre mounting or adjustment of the telescopic 
links. 

The blade has a vertical adjustment of 90 
deg., which permits a correct blade position 
for all kinds of work. In ditch cutting either 
forward or reverse, adequate clearances allow 
unhindered blade movement with free discharge 
of material. A choice of thirteen pitch positions 
makes possible easy setting of the blade to the 
correct angle for operation under all conditions. 

A “VY” scarifier, which is supplied as extra 
equipment, has nine tines and a width of 
cut of 42in. The effective weight on the tines is 
7206 Ib. This scarifier is designed to enable 
hard and compacted surfaces such as tar mac- 
adam, sun-baked tropical terrain, oil-bound 
surfaces and the like to be effectively handled. 
The pitch of scarifier teeth and position of teeth 
in the tooth bar are adjustable. 

Ample clearances at front axle, scarifier and 
throat ensure efficient loading of the blade and 
the ability to handle large windrows and deep 
cuts. The high lift of the blade and scarifier 
permits them to be raised clear to avoid damage 
to shoulders when pulling out of cuts and to 
clear obstructions such as high kerbs, railway 
tracks, &c. 





A Lathe for Training Students 


A LATHE, primarily designed for use in training 
technical students, but which also has ample 
capacity and strength for heavy metal removal, is 
now being made by the Colchester Lathe Com- 
pany, Ltd., Hythe, Colchester. This ‘* Student” 
lathe can be seen in the illustration below. It 
swings work up to 12in over the bed and Qin 
over the carriage or, when fitted with a gap, 19in 
in the gap. Work up to 2ft long can be accom- 
modated between the centres. 

The machine is mounted on a fabricated steel 
cabinet base, within which is enclosed a deep 
swarf tray, the motor, switchgear, a tool drawer, 
and a tool cupboard. The switch panel incor- 
porates a reversing switch for the 14 h.p. motor 





THE ENGINEER 





and a solenoid operated contactor switch with 
three high rupturing capacity fuses. This 
reversing switch has an isolating position and the 
contactor is fitted with three overload releases 
and no-volt control. When the panel is removed 
for adjustment or repair it is completely isolated 
from the live side of the power supply, 

In order to prevent undue damage to gears 
when the machine is being operated by students 
a shear pin is fitted in the change wheel train, and 
a friction clutch which slips should the saddle 
or cross slide come into contact with projections 
when either feed is engaged. 

The all-geared headstock is driven through vee 
belts from the motor, and its spindle, which is 
bored 1,;in diameter, has eight speeds from 
52 r.p.m. to 1000 r.p.m. The front end of the 
spindle is carried on a SKF double-row cylin- 
drical roller bearing, and a combined thrust and 
radial bearing is fitted at the rear end. 

A quick-change feed box cast integrally with the 
bed of the machine provides forty-seven pitches 
from four to sixty per inch and metric pitches 
from 0:-5mm to 6mm. Thirty-six feeds from 
0-068in to 0-004in per revolution are available. 





A Drilling, Boring and Facing 
Machine 


Tue duplex vertical drilling, boring and facing 
machine illustrated below was designed and built 
by Kitchen and Wade, Ltd., of Arundel Street, 
Halifax, for machining operations on marine 
diesel engine connecting-rod bearing caps. 

The slide upon which the two-spindle heads 
are carried has a powered traverse of 3ft 
up and down the column of the machine 
With the slide in its topmost position the distance 
between the spindles and the base-plate of the 
machine is 3ft. The heads 
are adjustable along the 
horizontal slide to give 
centre distances between 
the spindles from 12in 
to 36in. The 3in diam- 
eter spindles can be 
bored No. 5 or No. 6 
Morse taper, as required. 

A 15 hp. motor on 
each head drives the 
spindle through a nine- 
speed gearbox and a two- 
speed unit giving a total 
of eighteen speeds from 
19 r.p.m. to 200 r.p.m. 
Spindle rotation is con- 
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trolled by multi-plate friction clutches giving 
forward, stop and reverse motions selected by a 
single lever on the lower part of the heads. Foy; 
spindle feeds from 30 to 120 cuts per inch are 
provided and the length of feed is 20in. jj 
the gears, bearings, slides, &c., are lubricated 
by built-in oil pumps. 





Post Insulators for the 275kV Grid 


THE photographs reproduced on page 843 illys- 
trate two of the works tests carried out on new 
post insulators made by Steatite and Porcelain 
Products, Ltd., Stourport, Worcestershire, for 
the British 275kV grid. The insulator illustrateg 
is part of the first consignment for installation 
on isolating switches and busbar supports at 
Staythorpe, which, it may be recalled, will cop. 
stitute one of the major transforming and 
switching stations on the 275kV system. 

As shown in the photographs, each of the new 
post insulators is made up of eight units. The 
units themselves are of conventional design and 
are generally similar to, but larger than, the 
four or five units that make up the post insulators 
for the existing 132kV grid. Each unit thus 
consists of a number of high-grade porcelain 
insulating ‘‘ shells’ set with Portland cement 
into a malleable cast iron cap which has been 
previously hot-dip galvanised. Cemented into 
the porcelain shell is a malleable cast iron pin, 
whereby one unit is fitted to the cap of the next 
unit. To ensure that the fixing holes in the cap 
are correctly aligned and spaced, relatively 
to the holes in the pin, each unit is held in a jig 
until the cement has set. 

The eight-unit post insulators for the 275kV 
system have an overall height of 9ft 8in, and the 
main dimensions are similar to those of the post 
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insulators used in the U.S.A. on the 287kV 
goulder dam system. The new British equip- 
ments, however, are mechanically stronger and 
the porcelain elements are specially designed for 
operation in foggy and smoky atmospheres. 

One of the main mechanical requirements 
of the specification is that the minimum 
cantilever strength of the 275kV post insulators 
should be 20001b. To satisfy this condition 
the more highly stressed units (the lower three 
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Post Insulator for the 275kV Grid 


units of the post) are of heavier construction 
than the upper five. Accordingly, the three 
heavy-duty units at the highly stressed ends of 
the post are joined by eight jin bolts on a 10in 
pitch circle, while the lighter units at the upper 
end of the post are joined by four in bolts on a 
Jin pitch circle. In some positions, however, 
the requirement is for underhung insulator posts 
and, because they will be more lightly loaded, 
they will be made up of eight of the smaller 
units. After discussions between the British 
porcelain makers, and switchgear manufacturers 
and the British Electricity Authority, sufficient 
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275kV Post Insulators Undergoing Cantilever 
Strength Tests 
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standardisation of the dimensions of the units 
has been effected to ensure that similar units 
made by different manufacturers will be inter- 
changeable. The assembly length of each unit 
is 144in. 

As the 275kV grid is to be “ effectively ” 
earthed, a comparatively low insulation level 
was specified. The insulators were not, however, 
designed down to this insulation level, and during 
the “ type ”’ tests it was shown that a considerable 
margin exists between the specified and the 
actual flash-over values. Interference with 
television is an important consideration and the 
post insulators are fitted with deep grading rings 
to avoid corona. The flash-over tests were made 
on insulators fitted with grading rings and 
although this considerably reduced the sparking 
distance the flash-over voltages were well above 
the specified figures (Table I). Without grading 
rings the insulators have a dry flash-over voltage 
of about 850kV and a wet flash-over voltage of 
about 750kV. A view of a post insulator under- 
going flash-over tests in the manufacturer’s high- 
voltage laboratory is reproduced herewith : 


TaBLe I—High-Voltage Tests on 275k V Post Insulators 
with Grading Rings 
Specified Measured 
kV kV 


Impulse withstand test voltage ... ... ok a 
flash-over voltage, main post insulators 580 .., 
Dry flash-over voltage, underhung post 


PEL iasy | obe-< tee. wae 9 SO... THe 
Wet withstand test voltage... ... ... ... 460 ... 460 
Wet flash-over voltage, main post insu- 

eee ee oie; dak. aaa oad fear 520 ... 614* 
Wet flash-over voltage, underhung post 

i LEENA a: ee 

Corona test voltage ... .. 191 191 


* Average of measurements on three posts. 


Besides being subjected to flash-over tests, 
three posts of each type were tested under canti- 
lever loading to determine their rigidity and 
ultimate strength. Our second illustration shows 
the cantilever test rig and the ultimate strengths 
measured in the official “‘ type ” tests are given in 
Table II: 


TABLE II—Cantilever Strength of 275k V Post 
Insulators 
Specified Measured 
Ib Ib 
Main post insulators (upright) ... ... . 2000 ... 2160* 
Underhung post insulators (inverted)... 1200 ... 1550* 
* Average of measurements on three posts. 


Apart from the “type” tests referred to 
above, “sample” tests were also carried out. 
To cover the requirements for the different units 
to be used in the main and the underhung posts, 
twelve units, in all, were subjected to the full 
series of special tests called for by the B.E.A. 
specification. These tests included a temperature 
cycle test in which the assembled insulator post 
was taken through a series of sudden temperature 
changes by being immersed alternately in hot 
and cold-water baths with a temperature differ- 
ence of 70 deg. Cent. This temperature cycle 
test determined the effectiveness of the provision 
made to allow for the differential expansion (in 
the ratio 3 : 1) between the malleable cast iron 
pin and the porcelain. Having withstood the 
temperature cycle test the post insulators were 
then subjected to cantilever, tensile, torsional 
and electrical tests. 





An Automatic Machine for Testing 
Glow Starter Switches 


WE have received some details of an interesting 
automatic machine for testing glow starter 
switches which are used in conjunction with 
fluorescent tubes. The machirie was designed 
and made in the works engineering department 
of Thorn Electrical Industries, Ltd., 105-109, 
Judd Street, London, W.C.1, for use in the com- 
pany’s lamp manufacturing works. 

Before describing the machine itself we should, 
perhaps, briefly explain the operation and 
function of the glow switches which the machine 
is designed to test. The ‘‘ Atlas ” glow switch, as 
used with fluorescent tubes, consists of electrodes 
in the form of two small bimetal leaves terminat- 
ing in contacts and enclosed in an evacuated 
glass bulb, with a small quantity of miercury 
vapour and rare gases at low pressure. A glow 
discharge between the electrodes raises the 
temperature of the bimetal leaves, which bend 
towards each other until the contacts meet, 
extinguishing the glow. On cooling, the con- 
tacts open and, providing that the voltage is high 
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enough, the glow is re-established and the cycle 
repeated. 

In the fluorescent tube circuit this glow switch 
is connected across the tube in series with the 
two cathode heaters and choke. When the glow 
switch contacts are closed the cathodes of the 
fluorescent tube are heated to a point at which the 
arc should be struck as soon as the contacts open. 
On normal supply mains (200V to 250V) the 
full voltage is applied across the glow switch on 
starting, but when the tube is alight the voltage 
drop across the choke reduces the volts across the 
fluorescent tube and glow switch by approxi- 
mately half, which is not enough to maintain the 
glow. For proper functioning the switch should 
** glow ” consistently at 200V or just below for 
starting purposes, but should never do so at 
110V to 115V, which represents the running 
condition. This is controlled by the design in 
which the important factors are mercury vapour 
and gas pressure and distance between the 
electrodes of the glow switch. 

In automatic production, amounting to many 
thousands per week, a small proportion of the 





Automatic Testing Machine for Glow Starter 
Switches 


switches inevitably falls outside these limits, and 
the function of the testing machine is to reject 
this small quantity. 

Briefly, the machine as illustrated herewith 
consists of a rotating circular turret which 
accommodates seventy-two glow switches dis- 
tributed around its periphery and which, as it 
revolves, carries each glow switch in turn past 
a series of test stations. At these test stations the 
switches are automatically connected to dummy 
circuits in which starting is simulated without 
a fluorescent tube, the tubes being operated 
some hundreds of times in this way. 

Thus the switches are subjected to an ageing 
process which contributes much to the con- 
sistency of operation in service. At two points 
in the circuit each switch is tested for minimum 
and maximum glow voltages and the results of 
the test are summated in an electronic dis- 
criminatory circuit. At the end of the test 
period these results are set up on the mechanism 
beneath the table to the left of the operator 
which stores the information until the switch 
under test appears in the opening. The result 
of the test is then indicated by one of three 
lamps lighting at the top of the opening. All 
the operator then has to do is to remove those 
which have passed the test and to segregate the 
few which have failed, either because the starting 
voltage was too high or, alternatively, too low. 

The settings for these tests are adjusted by 
two “ Variac” controls on the panel to the 
right of the operator, the meters to the left and 
right of the loading aperture indicating the 
settings. A third control_varies the dummy 
loading to simulate conditions for different sizes 
of fluorescent tube. 
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A Root Comparator for Turbine 
Blades 


THE accompanying illustration shows a 
single head of one of several blade root 
comparators made by British Indicators, Ltd., 
Sutton Road, St. Albans, Herts, which have 
recently been supplied to certain aircraft engine 
manufacturers. This gauge is designed to give 
an accurate measurement over the effective 
thickness of the blade serrations. The contacts, 
which are “‘stellited,” and are exchangeable 
to suit various serration forms. Readings 
given are a comparison of measurement at the 
pitch line. The shape of these contacts and the 
nature of the contact which they make with the 
blade may be noted from the illustration, showing 
the blade in the anvils. It is possible by means 
of this instrument to compare blades to a known 
master size to within 0-0001in. 

The amount of pressure applied to the contacts 
is sufficient to maintain the blade firmly against 
its own weight and prevent inaccuracies of 
reading due to the leverage of the blade tip 
against the gauging contacts. The transmission 





Blade Root Comparator 


employed is of the “follower” form, which 
prevents wind up of the dial indicator move- 
ment, and the bushes in which the plungers 
operate are nitrided to prevent wear. 

The gauge can be supplied with either two or 
three heads mounted on a common base, thus 
allowing a number of instruments to be arranged 
together where many serrations are to be checked. 
Fine adjustment for the lower anvil is provided 
through a knurled nut on the base of the instru- 
ment and retraction of the sensitive plunger is 
through a lever mechanism on the side of each 
head. A back stop is provided to position the 
blades between the contact points so that the 
correct serration is found readily. The dial 
indicators fitted give a large amplification. 





A Printing Machine for Drawings 


A SMALL printer and developer has been intro- 
duced by E. N. Mason and Sons, Ltd., of 
Colchester, for the production of full-sized dye- 
line prints from transparent originals or tracings. 
The machine, known as the “‘ Apollo,” is intended 
particularly for commercial and professional 
offices where comparatively small quantities of 
prints are required. It is stated to be capable of 
printing and developing up to about 200 double 
elephant size prints a day. 

The machine, as can be seen in the illustration 
herewith, can be placed on a table or cabinet, 
and it operates from an ordinary lighting circuit, 
the light source consisting of two standard 
fluorescent lamps. Prints are made and developed 
in a simple way. The operator first extends the 
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blanket by gripping two handles at the base of the 
machine and at the same time pulling the blanket 
forward to its full extent, when it automatically 
locks in the extended position. Sensitised 
material and tracing are then placed on the 
blanket and, by gripping the handles and releasing 
the thumb catches again, the blanket rewinds 
itself on to the cylinder, carrying material and 
tracing with it. The clamp bar is then lowered 
and the exposure made. 

After exposure, which is controlled by a timer 
which automatically switches off the lamps at the 
end of the exposure time, the blanket is 
extended for the removal of the print and 
tracing. The print is developed by passing 


through the rollers at the top of the machine. 
These developing rollers are operated by a small 
handwheel at the right-hand side of the machine. 





Plan Printer and Developer 


Developing solution is fed into the tray in which 
the rollers revolve from a container which main- 
tains the solution at the correct level. 





A Lightweight Gas Turbine 


Our illustration shows the “‘ Artouste,” a shaft 
drive gas turbine of 276 maximum s.h.p. 
The compactness of this unit may be noted. 
It is one of a range of the “ Turbo- 
meca”’ gas turbine units manufactured by 
Blackburn and General Aircraft, Ltd., Brough, 
East Yorks. The “ Artouste”’ weighs 183 Ib, 
is 36in long, 20in wide and 23-2in high. 
It has an air mass flow of 4-75 Ib per second and 
develops a maximum pressure ratio of 3-7: 1. 
The specific fuel consumption when developing 
226 s.h.p. under maximum continuous conditions 
is 1-02 Ib per horsepower per hour. 

The “* Artouste,” which is undergoing tests at 





276 s.h.p. Gas Turbine 
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Brough, is suitable as a source of power both 
for prime moving and auxiliary purposes, j 
can run on petrol or paraffin and has possible 
applications ranging from the provision of 
power for industrial generators and pumps to 
propelling aircraft and helicopters. 





A Dual Compressor Drive 


A 2209 h.p., 1500 r.p.m. synchronous induc. 
tion motor has recently been built by The General 
Electric Company, Ltd., Magnet House, Kings. 
way, London, W.C.2, for African Explosives 
and Chemical Industries, Ltd., North Rand. 
The motor will drive a rotary compressor in the 
nitric acid plant at a dynamite factory and 
will operate in tandem with a gas turbine de. 
signed to burn a fuel 
which is a by-product of 
the chemical plant. Nor- 
mally the turbine will 
assist in driving the com- 
pressor, though at times 
it will be necessary to 
operate the plant forlong 
periods with the motor 
alone. When it js 
operating in conjunction 
with the gas turbine 
the output of the motor 
is 670 h.p.; the full 
output of 2200 h.p. is 
required for starting and 
for running the plant 
when the turbine is not 
in use. Both the com- 
pressor and turbine are 
being built by the 
Escher Wyss_ Engin- 
eering Works, Ltd., of 
Zurich. 

The motor is a 6: 6kV, 
three - phase, _screen- 
protected machine and is designed to operate 
at unity power factor at an altitude of 5400ft, 
the maximum ambient temperature being 40 
deg. Cent. Axial ventilation is employed and 
the motor is fitted with pedestal journal bearings 
arranged for both oil-ring and forced lubrication. 
Excitation is provided by direct-coupled main 
and pilot exciters, and the motor is coupled to 
the compressor through speed-increasing gears 
with a ratio of 1500/8000 r.p.m. 





Continental Engineering News 
( By Our C | Correspondent ) 
A Bridge Across Oresund 


The question of building a_ bridge 
across the straits between Sweden and Denmark 
has long been debated, but it has come into pro- 
minence again because the traffic that formerly 
went by ferry across to Germany now goes 
through Denmark. The idea has now come a 
step nearer its realisation, in that the Govern- 
ment Commission has received estimates from 
three Swedish firms for the construction of the 
bridge, namely, A. B. Armerad Betong, Byggnads 
A. B. Contractor, and A. B. Skanska Cement- 
gjuteriet. Keen interest is being shown on both 
sides of Oresund in this radical improvement in 
transport facilities, and it is hoped that an early 
start will be made with building the bridge. 


The Milan-Ancona Motorway, Italy 


In Italy, a project for a new motorway 
linking Milan with Ancona, a distance of 275 
miles, is being studied. The highway will be 
designed for fast motor traffic, estimated at 
2000 vehicles per hour, running at a speed of 
75 to 90 m.p.h., with a construction width of 
88ft, consisting of dual carriageways, each 
244ft wide, separated by a central reservation, 
and flanked by 13ft wide strips. The new motor- 
way will cross thirty-five rivers on various 
bridges, with an overall length of 18,000ft. The 
most important sttuctures on the highway will 
be the Seppanico tunnel and the bridges over the 
River Po (2450ft long), the River Taro (1950ft 
long), and the River Marecchia (3280ft). The 
total cost will amount to 83,000 million lire 
(£75,000,000). The new highway will be com- 
pleted in 1957. 















coun 


coke 
duct 
the 
over. 
quar 
2,00 
quai 
at 
inere 
Wes 
com 
quai 
outr 


by t 
min 
sub- 
in t 


last, 
Assi 
that 
exte 
fruit 
Ass 
was 
clait 
resu 
exp! 

















June 12, 1953 


Employment and Unemployment 


In a report on the employment situation in 
Great Britain, the Ministry of Labour says that 
at the end of April the total working population 
numbered 23,308,000 (15,867,000 men and 
7,441,000 women), which was 54,000 more than 
at the end of March. The increase, the Ministry 
says, was accounted for by the school-leavers 
who entered industry and by normal seasonal 
influences. 

The report shows that there were 22,109,000 
people (14,814,000 men and 7,295,000 women) in 
civil employment at the end of April, an increase 
of 82,000 compared with March. Of the total, 
4,044,000 were at work in the basic industries, 
which added 17,000 to their labour forces during 
the month. The labour force of the coal mining 
industry was increased by 2000, and there were 
1000 more at work in transport and communica- 
tions. The biggest increase—a seasonal one— 
was of 15,000 in agriculture. The total number of 
people at work in the manufacturing industries 
at the end of April was 8,715,000, or 29,000 more 
than at the end of the preceding month. The 
increase was spread over most of the manufac- 
turing industries, although employment in metal 
manufacture and in the group classified as 
“engineering, metal goods and precision instru- 
ments” declined slightly. In this latter group 
the number of people employed at the end of 
April was 2,539,000, compared with 2,558,000 
at the end of last year. The principal changes 
during April in non-manufacturing industries 
were in building and contracting and in the dis- 
tributive trades. The former increased its labour 
force by 9000 to a total of 1,435,000. In “ pro- 
fessional, financial and -miscellaneous services ”’ 
there were 3,960,000 people engaged at the end 
of April, which was 14,000 more than at the end 
of March. 

The Ministry of Labour's latest figures of 
unemployment show the position on May 11th. 
At that date there were 340,253 people registered 
as out of work, compared with 375,806 on April 
13th. The May 11th figure, the Ministry says, 
represented 1-6 per cent of the total number of 
employees. It included 23,540 people who were 
said to be “‘ temporarily stopped.” 


Coal and Coke Distribution in Europe 


The coal trade sub-committee of the United 
Nations Economic Commission for Europe has 
agreed on the distribution, to nineteen European 
countries during the third quarter of this year, 
of 9,000,000 tons of coal and 2,000,000 tons of 
coke. In a recent assessment of the coal pro- 
duction situation, the sub-committee noted that 
the Western European countries’ forecast of 
overall production of coal during the third 
quarter showed a decline of approximately 
2,000,000 tons, compared with the second 
quarter’s production, which has been estimated 
at 112,647,000 tons. Despite considerable 
increases in production in France, the Saar, 
Western Germany and Spitzbergen, the sub- 
committee decided that the decline in the third 
quarter would result from the reduced coal 
output forecast by Belgium and from the 
reduction in the United Kingdom brought about 
by the additional week’s holiday granted to the 
miners. From the information available to it, the 
sub-committee concluded that coke production 
in the third quarter was likely to be about 
500,000 tons less than in the second quarter. 


Fuel Research and Industry 


Speaking at the annual meeting, on Monday 
last, of the British Coal Utilisation Research 
Association, Sir Charles Ellis, the president, said 
that many examples could now be given of the 
extent to which the Association was feeding the 
fruits of its researches back into industry. The 
Association, he observed, could only endure if it 
was productive. Its products were, Sir Charles 
claimed, technical knowledge, experience, new 
results and new equipment. Sir Charles went on to 
explain that the Association had been investigat- 
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ing the possibilities of surmounting one of the 
serious problems of to-day, which was how best 
to use the finer sizes of coal, often with an ash 
content appreciably above the average, by 
burning such coal by a cyclone method to pro- 
vide the hot gases for driving a gas turbine. The 
result of the research into the utilisation of fines, 
Sir Charles added, had led to the National 
Coal Board itself taking up a licence on com- 
mercial terms to develop the Association’s 
method of preparing slurry pellets for firing pit- 
head boiler plant. 

Membership of the British Coal Utilisation 
Research Association, Sir Charles continued, 
now included over 130 private firms and groups 
and representatives of several great national 
industries. It was indeed a genuine partnership 
in which every member could participate to the 
measure of his own interest and willingness to 
help. A programme of research had been built 
up which touched national life at every point, 
from steam raising in industry to heat service in 
the home. Moreover, Sir Charles suggested, 
that programme now had an intrinsic momentum; 
problems were flowing in from industry and 
ideas and services were flowing out into industry. 


National Insurance (Industrial Injuries) Bill 


The text of the National Insurance (Industrial 
Injuries) Bill, 1953, has now been published. 
The object of the Bill is to make a number of 
beneficial changes in the scheme of insurance 
against industrial injuries while leaving the main 
structure of the scheme unaltered. No increase 
in contributions is proposed. 

It may be recalled that the industrial injuries 
scheme, which was established by the National 
Insurance (Industrial Injuries) Act, 1946, came 
into operation in July, 1948. It replaced the 
Workmen’s Compensation Act by a new system 
of compensation for accidents at work and for 
prescribed industrial diseases. Immediately 
after the accident, injury benefit can be paid for a 
limited period during incapacity for work. This 
may be followed by disablement benefit, which is 
either a pension or a gratuity and which depends 
on a medical assessment of the severity of the 
disablement and not on loss of earnings. 

The main proposal in the new Bill is a relaxa- 
tion of the conditions for disablement benefit. 
At present, it can only be paid if the disable- 
ment is substantial, that is, if it is assessed by 
a medical board at 20 per cent or more, or is 
likely to be permanent, or in some circumstances 
both substantial and permanent. The Bill pro- 
poses that disablement benefit should be paid 
wherever the disablement is assessed at 1 per cent 
or more, whether it is permanent or not. For 
disablement of less than 20 per cent benefit is 
usually paid as a gratuity and a special hardship 
allowance can added where appropriate. 
People who have already had claims rejected 
because disablement was neither permanent nor 
substantial, would be able, under the new pro- 
visions, to claim benefit from the date when the 
new Bill came into force. An explanatory and 
financial memorandum attached to the Bill 
estimates the additional benefits payable from 
the industrial injuries fund at £140,000 a year. 


Private Trading in Lead and Zinc 


In a statement which accompanies the annual 
report of The Consolidated Zinc Corporation, 
Ltd., the chairman, Mr. John R. Govett, describes 
last year as one of disillusionment and dis- 
appointment to lead and zinc producers. He 
says that scarcely had the exhortations of both 
the United Kingdom and United States Govern- 
ments to increase production become less 
intense than high prices and restrictions of use 
began to affect consumption. 

Current production, the statement continues, 
was already in excess of current requirements 
at the time when the United Kingdom Govern- 
ment decided to return lead and zinc to private 
trading. This step, Mr. Govett asserts, presented 
a number of difficult problems, particularly as it 
involved the question of Government stock 
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disposal. Unhappily, he comments, it would 
seem that the measures to solve these problems 
were not so well contrived as they might have 
been, for the price of lead, which in the United 
Kingdom was £131 on September 30th last, 
fell rapidly on the open market until it reached 
£73 5s. on April 23rd of this year. In the case 
of zinc, Mr. Govett adds, a similar picture can 
be shown; on December 3ist, prior to the 
opening of the market, the price was £110, 
but by April 23rd it had fallen to £63 15s. 

Mr. Govett goes on to say in his statement 
that the resultant losses have been shared by 
producers throughout the world and must have 
totalled many millions of pounds. If the stocks 
that have been released have eventually gone 
into consumption they have presumably done 
so, Mr. Govett suggests, only as a result of the 
closing down of mines in the U.S.A. The situa- 
tion is, therefore, that in 1951 the Governments 
of the United Kingdom and the U.S.A. were 
clamouring for supplies and giving every induce- 
ment for new production, while in 1952 some 
of the old-established mines of the U.S.A. 
could no longer operate economically and their 
remaining ore reserves may be lost indefinitely. 


Changes in Wage Rates 

Changes in wage rates which were reported 
to the Ministry of Labour as taking effect in 
the United Kingdom during April resulted in an 
aggregate increase of approximately £144,000 
in the weekly full-time wages of 792,000 work- 
people. These increases did not affect the index 
of rates of wages (June 30, 1947=100), which, 
for all workers, has stood at 135 since February 
of this year. Among those who received in- 
creases in April were workers in the iron and 
steel industry and non-skilled workers in-certain 
Government industrial establishments. In the 
case of the former, the increases were payable 
under sliding-scale arrangements based on the 
index of retail prices. The Ministry of Labour 
says that in the first four months of this year 
changes in wage rates resulted in an aggregate 
increase of £1,016,700 in the weekly full-time 
wages of about 3,704,500 workpeople. 


Trade With British East Africa 

The Board of Trade has recently published a 
report on economic and commercial conditions 
in British East Africa which has been prepared 
by the United Kingdom Trade Commissioner. It 
examines the progress made in the area, which 
comprises the colonies of Kenya, Uganda, 
Tanganyika and Zanzibar, during the five years 
up to April, 1952. The report says that the 
economic activities of the area have continued 
to expand and that the territories have enjoyed 
almost uninterrupted prosperity, although that 
prosperity has not been the lot of all sections of 
the population. 

The three mainland territories of Kenya, 
Uganda and Tanganyika all have ten-year 
development plans in progress and, according 
to the report, the total extraordinary expenditure 
in this connection will probably be in the region 
of £100 million. Development expenditures are 
spread over all spheres of activity—education, 
agricultural and veterinary services, buildings, 
roads, water resources, health services, &c. 
The report comments that industrial develop- 
ment in East Africa has been handicapped to 
some extent by difficulties in the supply of capital 
goods, although, it is stated, progress has been 
made in the establishment of a number of secon- 
dary and minor industries. Although, the 
report says, this development of local industries 
has affected the market for certan imported 
goods, East Africa will, for many years to come, 
remain dependent on the outside world for the 
major part of her supplies of manufactured 
goods, and great opportunities exist for United 
Kingdom manufacturers. A table in the report, 
which relates to the trade of Kenya, Uganda 
and Tanganyika in 1950, shows that machinery 
and vehicles headed the list of commodities 
imported from the United Kingdom. 
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Rail and Road 


SUMMER TRAIN SERvicES.—With the British Railways’ 
summer train service introduced on Monday last 187 
expresses have been speeded up by from ten to sixty- 
eight minutes compared with last summer, and there are 
twenty-nine start-to-stop runs at m.p.h. or over. 
The new services include the acceleration of the ** Royal 
Scot ” (Euston-Glasgow) by half an hour ; the accelera- 
tion of five Euston-Birmingham trains to perform the 
journey of 112? miles in two hours ; and an increase in 
the number of trains with reserved seats by 210 to 5670 
a week. The quicker services have been made possible 
to a considerable extent by the improvements effected 
in the permanent way, enabling the speed limit to be 
raised to 90 m.p.h. over most of the West Coast route to 
Scotland and over 120 miles of the East Coast route. 
Passenger trains on British Railways will run over 
4,250,000 miles a week this summer. 


FRENCH STANDARD DieseL Locomotives.—Delivery 
has begun to the French National Railways of seventy- 
= diesel-electric locomotives of a new B,-B, design 
adopted as the standard for service on secondary line 
passenger and freight operation. These locomotives, 
of 68 tons weight and having a starting tractive effort of 
36,000 Ib, are arranged for the addition of 4 tons of 
ballast to any units allocated to hump shunting. The 
specification called for the locomotives to be of universal 
application within the limits of their 600 h.p., and 72 tons 
weight is needed for the starting effort to be used without 
any risk of slipping. Special control arrangements 
permit operation at low engine revolutions and high 
torque. The locomotives have 414in wheels and a bogie 
wheelbase of 8ft 6in, enabling curves of 260ft radius to 
be traversed, the bogie pivot pitch being 24ft 6in, length 
over buffers 48ft 3in, top speed m.p.h., continuous 
tractive effort 19,000lb. The locomotives are being 
built for the French National Railways by two com- 
panies. The firm of Brissoneau and Lotz is making the 
mechanical portion and electric transmission gear, and 
the French Sulzer Company (Cie. Construction Méca- 
nique Procédés Sulzer) the engine and auxiliary equip- 
ment and the engine control system. 


Air and Water 


REDESIGNATION OF AIRCRAFT CARRIERS.—The 
Admiralty states that Her Majesty’s ships * Unicorn,” 
“Perseus”? and “ Pioneer”’’ have been redesignated 
ferry carriers. Their function will be to transport air 
squadrons, including men and aircraft, to and from 
operational aircraft carriers. 


_ FORCED POSTPONEMENT OF New AiR Services.—Hunt- 
ing Air Transport, Ltd., states that it has had to postpone 
the inauguration of its — services from the 
North of England to Oslo, Stockholm, Copenhagen, 
and Hamburg because the International Air Transport 
Association has not re the fares proposed. The 
a maintains that the fares proposed were too 
ow. 

MorTorsHips FOR CLYDE Services.—Our apologies 
are due to the author of the article under this title on 
page 792 of our June Sth issue. The author of the article 
was, of course, Mr. G. W. Tripp, who has for so many 
years contributed articles of a similar character to our 
pages that we do not think any readers familiar with 
his entertaining style will have been deceived by a 
misspelling which gave his name as G. W. Trigg. 


DEVELOPMENT OF THE “ SUPERMARINE 508 ”’ FIGHTER.— 
An order for a substantial quantity of twin-engined jet 
fighters developed from the “ Supermarine 508,’’ has 
been announced by Vickers-Armstrongs, Ltd. The 
“Supermarine 508,”’ the first twin-engined jet fighter 
designed for the Royal Navy, has satisfactorily com- 
pleted deck landing trials. It is a high-performance 
interceptor fighter powered by two Rolls-Royce “* Avon ”” 
engines. It has been described as the fastest and most 
powerful machine so far designed for aircraft carrier 
operations. 


Coacu Ciass Air SERVICES APPROVED.—The Minister 
of Civil Aviation has approved the operation for a trial 
period of two ** Coach ”’ class services to Central Africa. 
One of these services is to be operated by Airwork, Ltd., 
and Hunting Air Transport, Ltd., on the route London- 
Malta—N’dola—Lusaka-Salisbury, with technical stops 
at Nice, Mersa Matruh, Wadi Halfa-—Khartoum, Juba, 
Entebbe and Tabora. The other service, by the Central 
African Airways Corporation, will operate on the route 
Salisbury—Lusaka—N’dola—Nairobi-Malta—London, with 
technical stops at Tabora, Juba, Khartoum, Luxor, 
Benghazi and Marseilles. 


Miscellanea 


NATIONAL INSTITUTE OF INDUSTRIAL PsyCHOLOGY.— 
The Earl of Halsbury has succeeded General Sir Ronald 
Adam as chairman of the National Institute of Industrial 
Psychology. Lord Halsbury is the managing director of 
the National Research Development Corporation. 


INDUSTRIAL PRODUCTION IN SWEDEN.—It is stated 
that, during the first quarter of this year, industrial pro- 
duction in Sweden was 1 per cent lower than in the corre- 
sponding quarter of 1952. The index of industrial pro- 

uction (1935=100) in March this year was 210, com- 
pared with 212 in March, 1952. 

INSTITUTE OF FuEL.—The Institute of Fuel announces 
that the award of the students’ medal and prize for 1952 
has been made to Mr. B. H. Holland, of the Department 


of Coal Gas and Fuel Industries with Metallurgy, Uni- 
versity of Leeds, for a ml entitled “* The Structure and 
Stability of Flat Burner Flames.” 
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Notes and Memoranda 


TUNGSTEN OreEs.—The Ministry of Materials states 
that, as from June 9th, its selling i for tungsten ores 
of standard 65 per cent grade and ordinary quality have 
been reduced as follows :—Wolframite from £17 12s. 6d. 
to £16 15s., and scheelite from £17 2s. 6d. to £16 5s. per 
long ton unit, delivered to consumers’ works. 


AWARD OF RILEY MEDALS.—The council of the West 
of Scotland Iron and Steel Institute has awarded Riley 
medals to Mr. R. P. Towndrow for his paper “ Blast- 
Furnace Operation at High Top Pressure,”’ read in 
1950-51 ; and to Mr. R. Bowman for his paper “‘ Some 
Practical Notes on Casting of Ingots for Seamless Tube 
Making,”’ read during 1952-53. 


SteeL Works tn Huncary.—lIt is announced that 
the Lenin steel works at Diosgyér, in North Hungary, 
will have an output of 1,000, tons a year when it 
comes into full production in the near future. From this 
one plant Hungary will get considerably more steel than 
all its other plants produced together in 1938. The 
country’s overall production target for 1954 is 2,200,000 
tons. 


OxsiTuaRY.—We have learned with regret of the death 
of Mr. Charles R. Clutsom, Northern Ireland regional 
sales manager for Leyland Motors, Ltd., which occurred 
suddenly on June 3rd. He was fifty-six... .. We also 
record with regret the death, on May 30th, of Mr. Robert 
Arthur Deans, manager of the special lamp department 
of the British Thomson-Houston Company, Ltd. Mr. 
Deans was sixty. 


INSTITUTION OF STRUCTURAL ENGINEERS.—At the 
annual general meeting of the Institution of Structural 
Enginers, which was held on May 24th, Lieut.-Colonel 
R. F. Galbraith was elected president for the session 
1953-54. The vice-presidents for the session will be 
Dr. S. B. Hamilton, Mr. S. Vaughan, Mr. J. Guthrie 
Brown, Professor A. G. Pugsley, Professor |A. L. L. 
Baker and Mr. G. S. McDonald. 


CONSUMER’S SERVICE UNits.—A_ booklet describing 
consumer’s service units for domestic electrical installa- 
tions has been published by the maker, British Insulated 
Callender’s Cables, Ltd., 21, Bloomsbury Street, London, 
W.C.1. These units provide a compact assembly in which 
the consumer’s main fuse, switch, meter connections and 
sub-circuit fuses are conveniently housed. They are 
suitable for use on 250V single-phase a.c. circuits rated 
up to 60A. 


ENGINEERING Exports.—A third edition of a booklet 
entitled Export has been published by _ oo 
Industries Association, 9, ymour Street, Portman 
Square, London, W.1. It is intended to serve as an 
introduction to the practical problems involved in over- 
seas sales technique, and explains details such as tariffs 
and Customs procedures, exchange controls, invoice 
requirements, agencies, &c. The handbook has forty 
pages and costs 3s. 6d. 


Heavy-Duty PorTABLeE SAw.—A new 7in heavy-duty 
ortable electric saw now being made by Wolf Electric 
ools, Ltd., has effective s s for use with various 

kinds of saw blades and abrasive cutting discs. The 
machine weighs just over 17 Ib and its motor is mounted 
at right-angles to the blade, the drive being taken through 
helical gears. Its depth of cut is adjustable up to a 
maximum depth of 2 jin, whilst bevel cuts up to an angle 
of 45 deg. can be made to a depth of 2in. 


A Works SHOweR BATHS.—New extensions to the 
shower baths have been opened at the Willenhall works 
of John Harper and Co., Ltd. The new block for men 
consists of two sections, each containing a changing room 
and bathing and shower room. Both changing rooms 
are equipped with individual lockers for clothes and 
will accommodate a total of eighty men at a time. The 
new extension also includes a section for the women who 
work in the core shops, paint shop and enamel shop, 
and consists of a dressing room and ten shower cubicles. 


CopPpeR DEVELOPMENT ASSOCIATION TECHNICAL 
Survey.—For some years the Copper Development 
Association, Kendals Hall, Radlett, Herts, has issued to 
its members a six-monthly review of current technical 
developments in the properties, production and use of 
— and its alloys, with a full bibliography. In the 
belief that these reviews may have a wider appeal they 
are now being published under the ‘title ‘* Technical 
Survey ’’ in January and July each year. The first issue, 
dated January, 1953, is available, upon application, from 
the above address. 


‘ 

POWER TRANSMISSION EQUIPMENT.—A 200-page cata- 
logue illustrating and describing the power transmis- 
sion equipment it handles has just been issued by 
the Coleman Shafting and Pulley Company, Ltd., 60, 
Pentonville Road, London, N.1. The equipment listed 
includes various types of belting, pulleys, couplings, 
clutches, bearings, chains, shafting, blocks and _ hoists, 
gears, plummer blocks, &c., and many kinds of acces- 
sories for the engineering industry. The book is well 
indexed and a thumb index further assists users to find 
particulars of grouped equipment. 


Coat Output.—Figures of coal production for last 
week, which have been issued by the Ministry of Fuel 
and Power, show that the saleable output from the deep 
mines was 3,058,100 tons and from opencast workings 
131,200 tons, making a total of 3,189,300 tons. In the 
last two weeks production has, of course, been affected 
by the Whitsun and Coronation holidays, with the result 
that the total coal output for the first twenty-two weeks 
of this year, shown as 97,334,100 tons, was 48,000 tons 
lower than in the corresponding period of last year. 
Distributed stocks of coal on May 30th amounted to 
13,857,000 tons, compared with 14,986,000 tons on 
May 31, 1952. 
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NATIONAL SMOKE ABATEMENT SOCIETY.—The National 
Smoke Abatement Society has now published its Yea, 
Book, 1953, which contains much useful information 
concerning the problems of air pollution and smoke 
abatement. There are detailed particulars about the 
organisation and activities of the Society and notes on 
such matters as the law ~~ to smoke, the measure. 
ment of pollution and the work of various Governmen, 
Departments. The book, which costs Is., ma 
obtained from the headquarters of the Society at Chandos 
House, Buckingham Gate, London, S.W.1. 


A Mercury-SwitcH Retay.—A sensitive mercury. 
switch relay (type “ KR/QA’’) has been introduced py 
Londex, Ltd., 207, Anerley Road, London, S.F.20, |; 
consists essentially of a tilting mercury-tube assembly 
mounted on an electro-magnetic relay. The coil and 
magnetic chassis of the relay are identical with those 
used on the company’s “ KR”’ relay, and the switches 
are those used on the “ LQA”’ relay. Mercury switches 
can be fitted, with current ratings of 6A, 10A and 204 - 
the first is rated for 250V, a.c., and the other two have 
porcelain anti-tracking linings and are suitable for dic. 
or S500V, a.c. 

EXHIBITION OF VOKES PRopucTS.—An exhibition of 
its products will be given by Vokes, Ltd., of Guildford 
Surrey, at the Imperial Hotel, Birmingham, from June 
13th to 20th inclusive. The exhibits will include air, 
lubricating oil and fuel filters, as used on petrol, diesel 
and gas turbine engines, including a large capacity series 
for naval and marine work ; air filter panel assemblies 
for diesel-mechanical, diesel-electric and gas turbine- 
electric locomotives and railway coaches ; air-condition. 
ing panel filters and ““ Kompak’’ units for factories, 
municipal buildings, &c.; “canister’’ type air filters 
for collection of submicron size dust and bacteriological 
particles ; dust recovery filters for the tobacco and tea 
industries ; a new dust trap unit designed specially for 
use with compressed air rock drills ; pipeline filters for 
compressed air and other gases, and ‘ Genspring” 
constant and variable support hangers for pipelines. 


A SHart Guipe GAuGeE RecorDER.—We have received 
ewe myers of a machine, which is simple and easy to 
andle, and makes an accurate and permanent recording 
of the gauge between shaft guides as well as indicating 
where buntons or guides are loose. It was invented by 
Mr. T. Currie, supervising engineer at the Twechar 
Workshops in the National Coal Board’s Scottish 
Division. The instrument consists of two spring-extended 
rollers which are attached to the pit cage by four bolts. 
The rollers are forced outwards to a pressure of 400 |b 
and are connected directly to two pens which record the 
exact amount of lateral movement on a moving paper 
strip. The rollers also drive a —_— mechanism which 
causes the paper to travel through the machine. Gearing 
between the rollers and the recording mechanism is 
such that 0-65in on the paper is equal to 1 fathom of 
vertical movement by the cage. he pressure on the 
rollers ensures that no slip takes place as they turn. 
Experiments have shown that faulty joints, chipped 
guides and all flaws in the guides appear quite clearly. 


Personal and Business 


Mr. T. F. HarGreaves, A.M.LE.E., has joined the 
equipment division of Mullard, Ltd. 

Brooks AND WALKER, Ltd., has removed its head 
office to 47, Great Eastern Street, London, E.C.2. 

SissONS BROTHERS AND Co., Ltd., has opened a depot 
at Rosemary Lane, Norwich (telephone, Norwich 
24093). 

SHORT BROTHERS AND HARLAND, Ltd., is opening a 
London design office at Ozonair House, Longmoore 
Street, Victoria, S.W.1. 

THE BRITISH THOMSON-HousTON COMPANY, Ltid., 
announces the appointment of Mr. R. W. M. MacAlpine 
as assistant manager of the London district office. 

WiLb-BarRFIELD ELECTRIC FURNACES, Ltd., states that 
the address of Mr. D. McDermott, the Scottish area 
sales and service engineer, is now 147, Bath Street, 
Glasgow, C.2 (telephone, Douglas 8839). 

Dowsetrt Hoxpincs, Ltd., Tallington, Lincs, informs 
us that Colonel R. B. Emerson, lately deputy chairman 
of its operating companies, has been appointed chairman 
designate and chief executive of the proposed Nigerian 
Railway Corporation. 

THe MINISTRY OF CIviL AVIATION announces the 
appointment of Mr. W. M. Hargreaves as northern 
divisional controller at the Liverpool headquarters in 
succession to Mr. S. L. Hulme. Mr. G. W. Stallibrass 
has succeeded Mr. Hargreaves as director of navigational 
services (aerodromes). 

TECALEMIT, Ltd., Plymouth, announces the establish- 
ment of regional sales offices as follows :—Scotland and 
Northern Ireland at 86, Cambridge Street, Glasgow, C.2 ; 
Northern (including the Isle of Man) at North Road, 
Wetherby, Yorks; London and Midland at Great 
West Road, Brentford ; Western and Southern at the 
main office at Plymouth. 

ALAN MuNntTz AND Co., Ltd., Hounslow, Middlesex, 
has signed an agreement with General Motors Corpora- 
tion, troit, Michigan, U.S.A., relating to both free- 

iston gasifiers and free-piston compressors which have 
era developed by the Société d’Etudes et de Partici- 
pations, of Geneva, and Société Industrielle Générale 
de Mécanique Appliquée, of Paris, on the one hand, 
and Alan Munte and Co., Ltd., on the other, under 
complementary agreements with the Marquis de Pescara 
and the Société des Auto-Compresseurs Pescara. The 


arrangement gives General Motors Corporation rights 
which Alan Muntz and Co., Ltd., controls in the British 
Commonwealth. 
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British Patent Specifications 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. When an 
abridgment is not illustrated the specification is without drawings. 
yo first given is the date of application ; the second date, 
at the end of the abridgment, is the date of publication of the 


complete specification. 

Copies of specifications may be obtained at the Patent Office 
Sales Branch, 15, Southampton Buildings, Chancery Lane, W.C.2, 
4s, 8d. each. 

ELECTRICAL ENGINEERING 


690,317. December 3, 1951.—MuLtI-SpeeD AsyN- 
CHRONOUS Motor Group, Maschinenfabrik 
Oerlikon, of Oerlikon, near Ziirich, Switzerland. 

To achieve a favourably graded sequence of opera- 
tional speeds for change-pole asynchronous motors, 
two or more asynchronous motors are combined and 
coupled by a transmission gearing so that they can 
be switched in when desired. In the drawing A and 

C denote the motors operable with two or four poles, 

and B a motor operable with two, four or eight poles, 


ee, 
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Between the motors A and B is arranged gearing D 
having the transmission ratio 6:5, and between the 
motors Band C gearing E having the transmission ratio 
5:4, Fis the driving shaft for the group. By using three 
motors as shown, the various speeds can be adjusted 
additionally without a momentary interruption, as 
one motor is always switched off after the next motor 
has been switched on. The gears are constructed as 
spur gears with internal teeth, which permits a 
high efficiency and a compact construction.—April 15, 
1953. 














691,712. June 25, 1951.—ELectric STORAGE BATTERY 
Pirates, The Tudor Accumulator Company, 
Ltd., Barnmeadow Works, Dukinfield, Cheshire. 
(Inventor : Henry Alistair Sladin.) 

The invention relates to plates for electric storage 
batteries ; its object is to provide plates of reduced 
weight, reduced liability to produce short circuits, 
and, in the case of positive plates, longer service life. 
As the drawing indicates, the storage battery plate 
has a framework of acid-resisting synthetic plastic 
material, comprising top and bottom members A 
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and B, side members C, horizontal ribs D, and vertical 
ribs E, in which there are apertures F, There are 
sockets G in the bottom member B, and a recess in 
the top member A. The top, bottom and side members 
are made somewhat wider than the ribs. A conductor 
system is provided, consisting of rods H which pass 
through the apertures F in the ribs and enter the 
sockets G in the bottom member, and a conductor 
J in the recess in the top member A which connects 
the rods H together and has a lug K projecting outside 
the framework for connection to other plates or to a 
battery terminal. The conductor system consists 
of lead or lead alloy. The rods H pass through all 
the compartments into which the framework is 
divided by the ribs, and the compartments are fitted 
with active material which encloses the conductors. 
—May 20, 1953. 


690,535. September 21, 1951.—ELecTRICAL CABLES, 


Metropolitan-Vickers Electrical Company, Ltd., 

St. Paul’s Corner, 1-3, St. Paul’s Churchyard, 
London, E.C.4. 

The invention relates to electric cables having 

Paper insulation. 


Referring to the drawing, a cable 
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A with a multi-strand copper conducting core B 
has wound on it layers of two-way stretch crepe paper 
insulation C. A braided fibre or cloth sheath D 
serves as an Outer protective covering for the cable. 
The crepe paper tape is the only layered or solid 
insulating medium surrounding the conductor, the 
fibre sheath D serving only as an abrasion-resistant 





No. 690,535 


covering which is thin in a radial direction as com- 
pared with the radial thickness of the superposed layers 
of crepe paper insulation. The crepe paper insulation 
is spirally wound around the copper conductor in 
the form of a tape of crepe paper having positioned 
on it two crepings which are substantially per- 
pendicular to one another. The use of such two-way 
stretch crepe paper permits the crepe paper insulation 
to adapt itself readily when the cable is bent into 
turns of a short radius.—April 22, 1953. 


AIR ENGINES 


691,784. November 7, 1946.—Hot-Gas ENGINES, 
N. V. Philips’ Gloeilampenfabrieken, Emma- 
singel 29, Eindhoven, Holland. 

The theoretical maximum efficiency of a hot-gas or 
air engine is determined by the relation (Tw— T7k)/Tw, 
in which Tw denotes the absolute temperature on the 
hot side of the engine and 7k the absolute temperature 
prevailing on the cold side of the engine. It is 
important to maintain the temperature on the hot 
side of the engine as high as possible and on the cold 
side of the engine as low as possible. According to 
the invention, means for automatically controlling 
the supply of heat comprise a thermo-sensitive device 
operating in combination with a device to regulate 
continuously the supply of heat to the heat transfer 
medium, the thermo-sensitive device being located in 
the path of the heat transfer medium leaving the 
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heater. Referring to the drawing, the engine com- 
prises a burner A which heats a coiled tube B forming 
part of a closed system containing a heat-transfer 
medium which, due to the heating by the burner, 
circulates through the system. The engine has a 
cylinder C, a heater D, a regenerator E, and a dis- 
placer F. Tubes forming part of the system are 
provided within the heater. A thermo-sensitive 
device G is provided in a widened part H of the 
system through which the heat-transfer medium flows 
away from the heater. The temperature of the heat- 
transfer medium flowing away from the heater 
depends on the heat transmitted from the burner A 
to the medium and on the period heat consumption 
in the engine. A decrease in engine load therefore 
tends to increase the temperature of the medium 
flowing through the widened part H. The thermo- 
sensitive device G follows any increase in temperature 
and in combination with regulating means causes a 
decrease in the heat supplied by the burner, thus 
maintaining the hot space substantially at the highest 
temperature which the heater walls are designed to 
withstand during operation of .the engine. An 
analogous action occurs with increase in engine load. 
—May 20, 1953. 


SEALING DEVICES 


690,569. July 26, 1950.—Suarr Seats, C. A. Parsons 
and Co., Ltd., Heaton Works, Newcastle upon 
Tyne 6. (Inventors : Hugh Molyneux Oliver and 
Jeffery Stanford Agate.) 

The invention relates to liquid film shaft seals of 
the thrust collar type, of totally enclosed dynamo- 
electric machines in which liquid is supplied under 
sufficient pressure to prevent the leakage of ventilating 
gas along the rotating shaft. The drawing shows a 
collar A forming part of the solid shaft provided 
on the alternator side of each of the rotor bearings B. 
A seal ring C having a bearing metal face ring D is 
maintained in contact with the inboard face of the 
shaft collar by adjustable spring-loaded plunger E, 
together with oil and gas pressure acting on the back 
of the ring. Oil under pressure is supplied to the oil 
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chamber F behind the seal ring from which it is fed 
through a number of ports G to an annular groove 
H in the bearing metal face ring D of the seal ring. 
The annular groove H divides the bearing metal 
face ring into two parts Jand K. The portion of the 
face J radially outward from the annular groove M 
is divided into a number of sections or pads by radial 
grooves to provide lubrication. The portion of the 
face K radially inward from the annular groove is 
plain and presents a continuous face to the collar. 
The drawing shows the general construction adopted. 
As shown in the lower view, the bore of the seal 
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housing L is made eccentric in relation to the shaft 
collar A and a symmetrical ring C embodying the 
metal facering. The annular groove H in the face ring 
D is eccentric with the shaft collar, so that the whole 
surface of the bearing face of the shaft collar A is in 
contact with the bearing metal face ring D of the seal 
ring at some period during each complete revolution 
of the shaft, thus preventing the formation of an 
annular ridge on the face of the shaft collar corre- 
sponding to the annular groove H. The lubrication 
of the continuous portion J of the bearing metal face 
is also improved by the arrangement due to the 
pumping action of the eccentric groove H and to the 
fact that the surface of the shaft collar normally 
adjacent to the continuous portion of the seal ring 
face is in actual contact with the lubricant in the 
groove H before coming in contact with the face K. 
Two modifications are also shown in the specification. 
—Abpril 22, 1953. 


691,720. January 22, 1952.—SEALING GASKET, The 
General Tire and Rubber Company, No. 
1708, Englewood Avenue, Akron, County of 
Summit, State of Ohio, U.S.A.,- assignee of 
Howard G. Beck, Rural Route No. 1, Clinton, 
County of Summit, State of Ohio, U.S.A. 

The invention relates to an improved linear gasket 
for the sealing of doors, luggage locker lids, and the 
like, and particularly to the sealing of the locker lids 
of motor vehicles. The drawing shows the invention 
applied to a locker frame A and locker lid B of a 
motor-car. The locker frame surrounds the rear 
luggage compartment and includes a gasket support 
formed by a flanged edge portion C of the locker frame 
and a channel member D attached to the flanged edge 
portion. The locker lid has an edge or lip E which 
overlaps the gasket support and is flush with the 
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locker frame. A gasket or sealing strip F of uniform 
cross section fits into the support of the frame and 
forms a seal with the locker lid. It has a substantially 
rectangular base portion G and an integral, bulbous 
sealing portion H. The base portion has a series of 
longitudinal teeth J along one sidewall and a longi- 
tudinal, bulbous bead K adjacent to the bottom on the 
opposite sidewall. The base portion is preferably 
formed with a longitudinal central hollow, as shown 
in the drawing. The ribs J on the gasket base portion 
G are relatively deep so that they will yield as shown 
when the gasket is forced into the channel support 
of the frame. This yielding provides a tight seal with 
the frame and causes the ribs to grip or spring against 
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one wall of the channel so that they strongly resist 
removal of the gasket. The bead K of the gasket fits 
— a lapped edge or bead L on the opposite side 

the channel and also assists in holding the gasket 
cently in the channel. The sealing portion H of 
gasket is bulbous, hollow and integral with the base 
portion. It is shaped, as shown, with the portion 
corresponding to the tail forming an integral lip M. 
The inner and outer walls are inclined and converge 
to form the laterally directed, flap-like edge or lip.— 
May 20, 1953. 


BURNERS AND SPRAYERS 


691,621. November 21, 1950.—APPARATUS FOR THE 
COMBUSTION OF Liguimp Fuet, Shell Refining 
and Marketing Company, Ltd., St. Helen’s 
Court, Great St. Helen’s, London, E.C.3. 
(Inventor : Frederick James Battershill. ) 

Referring to the drawings, the combustion chamber 

is made up of a tube A of refractory material set in a 

refractory block B which forms part of a furnace wall, 
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and a metal end piece C, provided with a flange D, 
which abuts against the block B. Formed in the end 
piece is an annular air chamber E which communi- 
cates with the interior of the combustion chamber by 
way of tangential holes F. An atomiser G is mounted 
in the rear of the end piece. It delivers a spray of 
liquid fuel in a generally axial direction, the spray 
usually having the form of a cone in which the par- 
ticles of fuel may have a certain amount of rotary 
motion round the axis of the chamber. In operation 
air under pressure is delivered to the air chamber E 
by way of a tangential pipe H and enters the com- 
bustion chamber with a strongly swirling motion. 
Fuel issuing from the atomiser G burns in this air and 
combustion is completed before the mixture reaches 
the orifice J at the downstream end of the chamber. 
With the apparatus described, using an air pressure 
of 1 Ib per square inch gauge, a heat release of over 
6,000,000 B.Th.U. per cubic foot per hour has been 
attained.—May 20, 1953. 


MISCELLANEOUS 


691,600. March 24, 1950.—Fitters, Adolphe 
Henry Vaudin, P.O. Box 69, Lilongwe, Nyasa- 
land, British Central Africa (formerly of 16, 
Upper Montague Street, London, W.1). 

Referring to the drawing, the filter comprises a 
number of piles or stacks A, each consisting of an 
assembly of the filter plates. Each plate is a narrow 

rectangular strip of metal having a row of holes B. 

Each stack is carried in a rectangular frame C, and 

the top cross member of each frame carries clamping 
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screws D bearing upon a bar E, which, in turn, bears 
upon the top of each stack. By tightening or slacken- 
ing the screws, the spaces between the plates can be 
finely adjusted to regulate the degree of filtration 
of any liquid when passed, between adjacent plate 
surfaces, from the exterior of the stack inwardly to 
the aligned holes B. Liquid reaching the holes 
descends and passes out of the frame through a 
trough or channel F in the bottom cross member of 
the frame. A single frame carrying a single pile of 
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plates may be used in conjunction with spaced end 
plates to form a casing or box, but preferably a 
number of such framed piles alternating with a 
number of spacing frames G are employed, the 
assembly being held firmly together by end plates such 
as H. The invention consists primarily in providing 
a stack or pile of plates each formed of two sub- 
stantially identical halves, the actual surface area of 
each face of the + being ay, greater than 
the overall area. The particle retaining edges of the 
plates are not straight line edges, but are castellated 
or undulating, so that the icle retaining surface 
area of the pile is correspondingly increased. Various 
en: “g face are shown in the specification.—May 





British Standards Institution 


All British Si an be obtained from the 
- ‘wp eatunane of the = at 4) Victoria Street, London, 


daed & ih, 





LARGE ALUMINIUM ALLOY RIVETS 


No. 1974 : 1953. Price 4s. This is a new standard 
or large aluminium alloy rivets intended for 
use in the general engineering and shipbuilding 
industries, and has been confined for the present to 
the rivet types and sizes now coming into current 
use. 

It provides for the following kinds of rivets : 
small snap-head rivets, conical-head rivets, small pan 
head rivets, rounded or flat countersunk-head rivets, 
shallow rounded or flat countersunk-head rivets, and 
specifies the materials, dimensions and head shapes 
of the rivets of nominal sizes ranging from tin to lin 
diameters. A table of dimensions for each kind of 
rivet is included. Nominal diameters of the rivets 
are defined with permissible variations on the shank 
diameters. Head-forming tests and shear tests on 
the rivet stock and also on the manufactured rivets 
are specified. 

Two appendices have been included. One describes 
a method of determining ultimate shear stress of 
rivet stock and manufactured rivets and the other 
indicates recommended point shapes for driven rivets 
and outlines the main requirements for satisfactory 
driving of large aluminium alloy rivets. They are a 
recent development and, in view of this, the methods 
of testing finished rivets, including the use of the shear 
test and possible alternatives to the head-forming test, 
are being studied further. Arrangements are being 
made to review this standard in about two years’ time, 


and users of this edition are invited to submit: 


comments and suggestions for this revision. 





Technical Reports 

Flameproof Electrical Apparatus: Flanged Joints 
One tin in Radial Breadth, with Atmospheres of 
Normal Butyl Alcohol and Air (Ref. G/T271). By 
H. Robinson and H. L. Williams. The British 
Electrical and Allied Industries Research Association, 
Dorking Road, Leatherhead, Surrey. Price 10s. 6d., 
postage 3d.—This report deals with the third of a 
series of investigations to determine the effect on the 
maximum safe gaps, experimental and statistical, 
of reducing flange breadth from lin to tin. The first 
and second investigations dealt with pentane and 
heptane respectively ; the present report is con- 
cerned with the vapour of normal butyl alcohol. 

In the course of the investigations on pentane and 
heptane, some doubt arose as to whether the apparent 
effect of reducing flange breadth from lin to tin 
might not be due to improvements introduced in the 
experimental method during the years that had 
elapsed since the safe gaps for lin flanges were first 
determined ; a re-determination of these latter gaps, 
using present-day experimental methods, was there- 
fore included in both investigations. In the current 
investigation on normal butyl alcohol, a similar re- 
determination would have been desirable, as a check 
on the figures quoted in Reference G/T160, but, on 
grounds of urgency, it was deemed expedient not to 
proceed with it at this stage. The results presented 
in this report therefore refer only to tests made with 
flanges of 4in radial breadth. 





Catalogues 
PEGSON, Ltd., Coalville, Leicestershire.—Leafiet describing 
“* Marcy ” rod mills. 
HeErsert WIDDOWSON AND Sons, Ltd., Canal Street Works, 
Be nage ag ay tool stock list. 
Te: = ‘ooLs, Ltd., Birmingham.—Brochure dealing with the 
B.S.A. * Acme” snap-lock limit switch. 
Sanarex, Ltd., 11, Fold Street, Bolton, Lancs.—Booklet dealing 
with the uses of chemically resistant cement. 
CAMBRIDGE INSTRUMENT ComMPANY, Ltd., 13, Grosvenor Place, 
London, S.W.1.—List No. 163A of electrical instruments 
Deoro Stextrre, Ltd., ds Road, Shirley, Birmingham. 
—Publication entitled “ it acing with Deloro Stellite. 
Tue Excetsion Motor Company, Ltd., Kings Road, Tyseley, 
pam 11.—Folder giving details of a lightweight motor 


— GREASE APPLIANCE COMPANY, 22, Church Lane, Reon, 
— —Illustrated catalogue describing the Hart” 
ul itor. 
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CHARLES WINN AND Co., Ltd., Granville Street, Bi 
—Leafiet giving information on screwing dies and om 
Kongaes Bede Net 91) Lad ies. ¥ Western Avenue, Sheepbridge 
Lane, Mansfiel otts.—! ited catalogue of 
steam users and manufacturers.  eoplianens Be 
= hig ge AND MECHAN i a ENGINEERS, 
rf uckingham A lough, Bucks.—Leafi 
“Ailrame ” prefabricated buildings. a 
_.. THos. W. Warp, Ltd., Albion Works, Sheffield.— —Publication 
illustrating and describing bulk cement and concreie trans. 
port, storage and mixing equipment. 
Wiip-BarFigLD ELecrric Furnaces, Ltd., Elecfurn Works, 
Watford By-Pass, Watford, Herts.—Publication entitled “ Vertical 
Hairpin Furnaces,” reference 


VH 453.” 
IMPERIAL CHEMICAL INDustRIES, Ltd., Metals Division, Imperial 
Chemical House, Millbank, London, -1.—Booklet deali 
with “ Kynal ” solders and a Kynal ” flux. ins 


ADAM MAcuine Toot Company, Ltd., 4, Grange Street, St. 
Albans, Herts.—Illustrated leaflet the ‘ 


cribing “7 ” 
centre grin , type “ ZSM~-150. echmica 
Tue Epison SwAN ELECTRIC Company, Ltd., 155, Charing 
Cross Road, London, W.C.2.—Leaflet describing *“ Unilyx » 


single-lamp sow, 5ft fluorescent batten fitting. 

THe Motor GEAR AND ENGINEERING COMPANY, Lti., Essex 
and Corona Works, Chadwell Heath, Essex.—Folder giving 
yori on spur and worm reduction units. 

‘ABAR BELT FASTENER COMPANY, Ltd., Mariflect, Hull, 
Yorks —“Iustrated catalogue showing operation of the 
«“ Comet ”’ colliery conveyor belt lacing system. 

Dunvop_ Speciat Propucts, Ltd., Engineering Components 
Division, Fort Dunlop, Birmi m, 24.—Leaflet giving details 
of anti-vibration mountings for heavy machinery. 

Avica EQumpMENT, Ltd., 1, Adams Place, Georges Road, 
Holloway, London, N.7.— ie Developments in Flexible Stainless 
Steel Hose Assembly Design,” ta sheets. 

B.EN. Patents, Ltd., High Wycombe, Bucks.—Catalogue 
No. CB 104, “* Farm Maintenance with B.E.N. Compressed Air 
Equipment”; catalogue No. CB94, “Spray Painting 
Equipment.” 

British INSULATED CALLENDER’S CABLES, Ltd., 21, Bloomsbury 
Street, London, W.C.!.—Booklets dealing with lightweight 
colliery a and signalling cables, and overhead conductor 
equipment for electric haulage in mines. 

Surrotk IRON Founpry (1920), Ltd., Winton House, St, 
Andrew Street, London, | ,E.C.4.—Leaflets dealing with tool 
tipping with  Sifbron nze,” and brazing and low-temperature 
welding of aluminium by “ Process 36.” 

Tue INCANDESCENT HEAT COMPANY, he, , Cornwall Road, 
Smethwick, Birmingham.—* Bulletin V describing the 


automatic gas machine ; “ Bulletin V 25,” * Pn with gas 
carburising ; “ Bulletin Vv 26,” illustrating the Incandescent 
standard gas- furnace. 


JOHN FOWLER AND Co. eg Ltd., Hunslet, Leeds, 10.— 

Leaflets entitled ‘* Mark iesel Crawler 

“ Mark VFA with Bray Angledozer 

Blaw Know Angledozer ok ees: a 3 with Blaw Know 
ble B ; “ Chall 3 (MeadowsEngine) ” ; “ Chal- 

lenger 4 (Electric Starting).” 








Contracts 


Tue Unirep States Army authorities in Europe have 
placed an order for generating plant, for use with radar 
sets, with R. A. Lister and Co., Ltd., ny, Gloucester- 
shire. The order is valued at £267,000 


A CONTRACT for forty “ Euclid ’’ tractors and scrapers 
and a fleet of “‘ Euclid ’’ rear-dump wagons to be used 
on the Burmese Irrigation Department’s Yemathin 
district project has been secured by J. Blackwood Hodge 
and Co., Ltd. The contract is worth £600,000. Work on 
this scheme—involving the construction of a series of 
nineteen dams—commences next year and will take three 
years to complete. 

W. T. HEeNiey’s TELEGRAPH Works Company, Ltd., 
51/53, Hatton Garden, London, E.C.1, has secured a 
contract for ag age lead alloy covered cables to 
be supplied to the City Light Department of Seattle, 
U.S.A. The total value of the order is just under 
£37,000, exclusive of import duty, and it comprises 
67, O00ft of cable. Part of it is for operating at 5kV and 
the remainder for 660V. 





Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of their insertion, the necessary informa, 
tion should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


INCORPORATED PLANT ENGINEERS 


Mon., June 15th.—MERSEYSIWE AND N. WALES BRANCH : Radiant 
House, Bold Street, Shr; “ Industrial Smoke Abate- 
meat,” P. H. Saunders, 7.15 p 

Tues., amy 16th.—HERTS Discussion GROUP : 
Albans, “‘ Dust Extraction,” 7.30 p.m. 

Sat., June 20th. WESTERN. BRANCH : 
Docks. 


Peahen Hotel, St. 


Visit to Southampton 


INSTITUTE OF ROAD TRANSPORT ENGINEERS 
Thurs., June 18th.—Visit to the works of the British Oxygen 

Company, Ltd., Cricklewood, N.W.2, for practical welding 

demonstrations, 2. 30 p.m. 

INSTITUTION OF PRODUCTION ENGINEERS 

Thurs., June 25th—WOLVERHAMPTON GRADUATE SECTION : 

Star and Garter Royal Hotel, Victoria Street, Wolverhampton, 

“ British Watch and Clock Production,” R. Lenoir, 7.30 p.m. 
Thurs. to Sun., June 25th to 28th.—-BiENNIAL CONFERENCE : 

Harrogate, theme of the conference “‘ Production for Plenty. 


OLD CENTRALIANS 


Mon., June 15th.—Chez Auguste Restaurant, 47, Frith Street, 
London, W.1, “ Submarine Telephone Repeaters,” L. H. Harris, 
12.45 p.m. 


WOMEN’S ENGINEERING SOCIETY 


Wed., Fe 17th.—LoNDON BRANCH: 35, Grosvenor Place, 
Annual General Meeting, 7 p.m. 













